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Many of ihe components, iiisliumenia and systems in use on our IKBM > and K.BM’s were designed, deveioped 
and built by Kheem Klectronics. With a history of proven performance in advanced aircraft 
and guided missiles, Rheem’s ruggedized and miniaturized airhorite |iioducis arc now standing up to the lough 
environmental conditions of interconlinenlal ballistic travel. 

Other Rheem systems include: ground test and predight checkout ei|uipmeiil, llight safely and test instrumenla- 
lion, trainer simulators, countermeasure systems, anti industrial test and |irocessing equi|imeni. 

For proven reliability, look for leadership to Rheem Electronics ... a division of world-wide 
Rheem Manufacturing Company, which operates 17 plants in the I niled Slates and, with aHiliated and 
associated companies, 18 plants in 12 countries abroad. 

For a julldescriplinn of Rheem Electronicf, write for Data File Ad'-SOF}-! . 


RHEEM MAHUFACIURIHG COMPANY / ELECIROHICS DIVISiOH 



When pneumatic bleed 
calls for control . . . ^ 


What’s your hot air requirement. .. a piston, plug valve, a butter- 
fly valve, a sliding gate valve, a pressure regulator? Does it have 
to be solenoid actuated, pneumatically actuated, motor actuated? 

Is the pressure high and the operating temp into four digits 
Fahrenheit? If it takes fifteen years of pneumatic control experi- 
ence and the best pneumatics lab in the business to develop your producing Controls lor Every 

answer, all you have to do is whistle — in our direction, please. Basic Airborne System 




With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product — SARGENT. 


SARGENT 

FACIL-ITIES 

Research 

Design 

Development 

Qualifying 


Manufacturing 
including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 
Assembly 


SARGENT 

BUILDS 

Servo -Systems 
Hydraulic Systems 
Integrated Packages 
Hydraulic Actuators 
L. Hydraulic Valves 


Hydraulic Pomps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 
Ball Screw Actuators 
Gear Actuators 
Gear Accessory Boxes 
Electronic Systems 


"GOOD WILL" i) the disposition 0 / 
the pleated ciistomor to return to the 
place where he hat been well treated. 

— U.S. Supreme Court 



INGINEERING CORPORATION 

HUNTINOTON PARK,CAIIF. 


AVIATION CALENDAR 


Ang. 18-19— Annual Western Regional 

biiitcU^il Tudtoriiiin'°SMnf”d U^Ivct' 
sity, Palo Alto, Calif. 

Aug. 19-22-Pacilie General Mcctiu|, Aincr- 
icau Institute of Electrical Eiigiiica'. 
Hotel Senator, Sactaroeiilo, Calif. 

iVcstcm Electronic Show 4- 
, Institute of Radio Engineers, 
Hotel, Los Angeles, Calif. 
Aug. 25.27-Third Aiimial Convention, 
National Flviiig Club Assn., Holhnvood 
Roosevelt Hotel, Holinvood, Calif. 

,\ug. 25-29— Second Svmposinm oil Nasal 
llydrodvnaniics, Washington, D. C. 


As^. 19.22-’ 


25.30-Ninth 
il Astroi 


I Congre 
il Fcdcratio 


sterdam. Holland. 

Aug- 25-31-1958 Texas and South 
Soaring Contest, Grand Pi 
Aug. 30-Scpt. 1— ,\nnual Oi 
plane Reptta, Ham's Hill, 

Aug. 3I-Scpt. 1-Air Race, Pr 


r, Tex. 


Pilots .Ass 


- Ft. A' 


, Athen; 


Don Berliner, 18 Hiidsot 
Ohio. 

Sept. 1,7—1958 Famborougli Flviiig Oisplav 
and Exhibition. Society of 'British Aii^- 
craft Constructors, Karnbotmigli, Kiig. 
Sept. 2.12-Prohlcms of High-Powered Ra- 

" ' ■ ■ te of Technology, Cambridge, 


. (Seci 


reqiiir^.) 


Sept. 3-5—1958 Cryogenic Engineering Con- 
ference, Massachusetts Institute of Teeh- 
nologv, Cambridge. Mass. 

Sept. f-S-AGARD Avionics Panel Meeting, 
Cambridge Universitv, Cambridge, Eng- 
land. 

Sept. 8-13-First international Congres-s of 
the .Aeronautical Sciences, Palace Hotel, 
Madrid. Spain. 

Sept, 9-11— Second National Conference on 
Applied Meteorolop-: Enginccting. Ann 
(Continuedoij page 6) 
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TRANS-SONICS 

PRESSURE POTENTIOMETERS 



the Total Engineering Story 



Specifications tell part of the story. At Trans-Sonics, Inc., 
they are only the beginning. For each basic design, three 
volumes of evaluation tests are available containing thousands 
of individual data points. Essential information on perform- 
ance under temperature, vibration, shock and humidity is 
investigated, sifted out and recorded for easy reference. 

This extensive data enables the user to quickly evaluate 
performance under new or unexpected environmental condi- 
tions, As a result, greater design freedom is possible and 
valuable engineering time is saved. Write to Trans-Sonics, 
Inc., Dept. 7, Burlington, Massachusetts, for Pressure 
Potentiometer Bulletin; or if you prefer, describe your operat- 
ing environment and quantitative information will be provided. 

TRANS-SONICS 

Themim Irnwhcm 
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ROCKSESTOS HEATZONE AIRCRAFT WIRE 




R0CKBEST08 PRODUCTS CORPORATION 


AVIATION CALENDAR 


(Continued fiom page 5) 

Arbor, bitch. Program Chairman; Dr. 
D. J. Portman. 5500 East Engineering 
Bldg., University of Michigan. Ann 
Arbor, Mich. 

SepL 11-12-Anmial Business bieeling ami 
Conference. Northeast Chapter, .American 
Assn, of Airport Executives, Municipal 
Airport. Worcester, Mass. 

Sept. 15-18-Fall btcctina. American Rocket 
Society, Inc., Hotel Statler, Detroit. 

Sept. I5il9-Annual Instnimcnt-Automotion 
Conference & Exhibit (International). In- 
strument Society of America. Philadel- 
phia Convention Hall, Philadelphia. Pa. 

Sept. 22-24-I958 Meeting. Professional 
Group on Telemetry and Remote Con- 
trol, .Americana Hotel, Bal Harbor, Miami 
Beach, Fla. 

Sept. 22-24-1958 Convention of the Na- 
tional Business Aircraft Assn., Bellevue 
Stratford Hotel, Philadelphia, Pa. 

Sept. 25-27-Fifth Annual National West- 

Ambassador Hotel. Los Angeles, Calif. 

Sept. 25-28- Air Force Assn. Annual Con- 
vention and Airpewer Panorama. Dallas. 

Sept. 29-Oct. 5— National Aeronautical 
Meeting. Socie^ of .Automotive Engi- 

Sept. 29-Oct. 5— Semi-.Annual Meeting and 
Western Tool Show, American Society of 
Toni Engineers, Shrine Exposition I'lall. 
Los Angeles, Calif. 

Oct. 1-2-Confetence on Radio Interference 
Reduction, sponsored bv Armour Re- 
search Foundation and U. S. Army Sig- 
nal Engineering Laboratories. Mu.scum of 
Science and Industry, Chicago, fll. 

Oct. 1-3— National Airports Conference, 
University of Oklahoma, Norman. Olla. 
Co-sponsored bv American Assn- of Air- 
port Executives 'and the CAA. 

Oct. 6-7-Nationol Symposium on F.xtendcd 
Range and Space Transmission, spon- 
sored by Institute of Radio Engineers and 
George Washington University, Lisner 
Auditorium, Washington, D. Cl 

Oct. 6-7-Champion Spark Plug Co.'s Dis- 
tributor and Business .Aircraft Operators 
Clinic. Secor Hotel, Toledo, Ohio. 

Oct. 7-8-1958 Joint MeeHng. Institute of 
the Aeronautical Sciences and Canadian 
.Acmnautical Institute. Chateau Laiirier, 
Ollaiva. Canada. 

Oct. 7-lZ— Sixth International Communica- 
tions Convention, Genoa. Italv. 

Oct. 8-10-14th Anmial Aviation' Soark Plug 
and Ignition Conference, Champion 
Spark Plug Co.. Secor Hotel, Toledo. 

Oct. 9-10- Ninth Annual National Noise 
Abatement Svmoosium. sponsored bv 
Armour Research Foundation, Hold Sher- 
man. Chicago. III. 

Oct. 13-15-Hth Anmial National Elec- 
tronics Confcreirce, Hotel Sherman, Chi- 

Oc”^°’l5-i7-Twelfth Annual Meeting. 
Soiilhcastcm Airport Managers' Assn., 
The Palm Beach Terrace. Palm Beach. 

Oct. 22-24-Fifth National Vacuum Svm- 
posium. Sir Francis Drake Hotel, San 
Francisco, Calif. 

Oct. 27-28— East Coa.st Conference on Aero- 
nautical dr Navigational F.lectronics, In- 
slilule of Radio Engineets, Lord Balti- 
more Hotel, Baltimore, Md. 
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PROJECT HONEY BEE 



IF YOU need 
to know 



These are symbols of “classified” projects completed or in process at 
Hayes Aircraft Corporation, These symbols have significance to many 
engineers and scientists in the United States military services. The time 
may come when they may have great significance to you, too. 

Hayes engineers and scientists are supported by laboratories equipped 
to do analyses and e.vperimenls in the fields of organic and inorganic 
chemistry, metallurgy, plastics, electronics, electricity, hydraulics, clima- 
tology, infrared physics, kinematics, etc. If you have need to know, you 
may be interested in exploring the meaning of these symbols. 



.PROJECT FLYCYCLE 


ENGINEERS, SCIENTISTS, NEEDED. Hayes is an aircrafl 
modification, IRAN, and maintenance facility, including 
guided missile work. Good positions are open for aircraft 
design engineers, graduate engineering students, and aero- 
nautical scientists. ll-'nVe Personncl Dirlctor, Department 
405, P. O. Box 2287. 


PROJECT V RING 




DURABLE AND TROUBLE FREE: Cnniotcmiat licrmeti- 
caiiy sealed in plastic foam — no moving parlsl 
Iinpers'ioiis to elements, vibration, temperature. 
ADAPTABLE: Lfar-Gonio System works with ail 
ADF's. C.AA (T-S.O- C-41, tategor.' A) approved. 
RACK OR PANEL MOUNTED: Goiiiomatid unit 
located in most idea) environment. 

SKIN MOUNTED: Ccnnotenna attaches directly to 
aircraft skin — requires no substructure. Needs 
only one inch hole, solving pressure seal problem. 
Can be top mounted because of no service 
requirement, 

LOW DRAG: Only one inch high — streamlined. 
MORE ACCURATE: Inherently compensates for 

IMPROVED PERFORMANCE: 3 to 8 DB more loop 
signal adds extra range and signal strength to 
your ADE 


LEA^ 


/or complete injormation: 


!CAU DIVISION 


3171 Soutn Bundy Drive * Santa Monica, California 


NO LOOP MAINTENANCE 
LOWERS DRAG & WEIGHT 



THE INTRODUCTION of a new, special-precision M SERIES of ball bearings demon- 
strates how Fafnir has kept In step with aircraft progress since the “box kite" era. 
This new series, used in power operated aircraft control systems, meets the ever 
more exacting demands for instantaneous and accurate response. Its special precision 
quality, resulting in low torque, assures greater sensitivity. Closer tolerances eliminate 
backlash. 1 1 1 Fafnir Special Precision Series Control Bearings are designed to be 
dimensionally identical to and interchangeable with their counterparts in the Fafnir 
AN Standard Series covered by MIL-7949. Boundary dimensions and eccentricities, 
however, are held to closer tolerances. Sore and outside diameter variations are 
decreased and radial play reduced in value, v r v Each stage in aircraft development 
is represented by Fafnir bearing contributions. The M SERIES is a current example. 

For complete details on the new M SERIES write 
The Fafnir Bearing Company, New Britain, Connecticut. 


FAFNIR 


AIRCRAFT SEAI 



FORGINGS. ..any type 

...from Harvey Aluminum 


press, no-draft, 
conventional, ring, 
hand, smith 


WHEN IT COMES TO FOROINOS, REMEMBER: Harvey Aluminum makes 
any type.,, any size... any quantity ... In all aluminum and titanium alloys. 
And Harvey’s completely integrated facilities give you price, delivery, quality, 
and service. For more information and technical assistance on forgings, write 
direct to Harvey Aluminum, Torrance, Calif., or contact the nearest Harvey 
Aluminum factory branch listed under '‘Aluminum" in your classified directory. 


For new free brochure. Mill Products and Alloys, 
write Harvey Aluminum, Torrance, California. 



Aviation Week 








WE DESIGN WITH STANDARDIZATION IN MIND 

For example the FMC-designed M59 Armored Personnel 
Carrier was produced as a multi-purpose vehicle using 
many standard Army Ordnance components. This vehicle, 
designed in 1951, is still being produced for the Army. FMC 
is now developing a whole new family of military vehicles 
with a brand new concept. Substantial cost savings are an- 
ticipated based on standardization of many components. 

The ability to design, engineer and produce mobile equip- 
ment based on standards already worked out can be applied 
to missile ground support equipment, providing lower costs 
for your program. Perhaps we already have a solution to 
your missile ground support equipment problem. Consult 
with FMC at the initial stage of project planning. Write 
today for more information. 

Creative Engineers: Find stimulating 
challenge at FMC's Ordnance Division 


Putting Ideas to Work 

FOOD MACHINERY AND CHEMICAL CORPORATION 
Ordnance Division 

MKelle Equlpm«nl S.etlon 3-D 
1105 COLEMAN AVENUE, SAN JOSE, CALIF. 




EDITORIAL 


AVIATION'S ECONOMIC PROBLEMS 


Tlie eagerly-awaited Chcriiigton report (see page 28) 
ttiiich was distributed to Congress and appropriate fed- 
eral agencies last week prmidcs a sliarp focus on the 
economic problems facing the asiation industry and a 
keen analysis of tliis industry's growing role as a signifi- 
cant force in the national cconomv. The Clierington 
report is the first comprehensive look at tlic role of cis’il 
as'iation in tire national economi' since the Finlctter 
Commission report a decade ago. 

This inters'ening decade has been marked by major 
economic and technical growth trends tliat lia\c radi- 
cally altered the role of a\ iation in tlic over-all economy. 
Dr. Paul W. Clierington of Hanard University, who 
prepared tlic report, and Klwood R. "Pete" Quesada, 
the President’s special assistant on ariation policy who 
commissioned Dr. Clierington to do the job, both de- 
serve the indiistrv’s commendation for the manner in 
which this job was clonc. 

Possible Benefit's 

There is an opportunity for the report to sene two 
useful purposes; 

• To serve as a lubricant to ease friction between some 
segments of the industrv and some agencies of tlic go\- 
ernment which has been an effective deterrent to con- 
structive progress- T lic report makes it abundantly clear 
that the economic problems now facing the indu.stry 
are not the result of imprudent planning or action by 
anv particular group but rather result from a combina- 
tion of interlocking circumstances for which almost 
evervbodv in industrv and goicrnmcnt must shoulder 
some rcs]5onsibility. 

• To serve as a catalyst in stimulating a coordinated 
plan of action aimed at soh'ing these problems by all 
the government agencies iiivobcd and both the air trans- 
port and manufacturing portions of the industry. Tlic 
report does not offer any ready-niaclc panacea for all of 
the economic problems looming on the near horizon, 
but it docs suggest several broad avenues down which 
a well coordinated industrv-govenuiieiit program could 
move successfully. 

lliere are already indications that action is stirring in 
some areas cited by the report. TTic complex relation- 
ship of tlic Military Air Transport Service and tlic com- 
mercial airlines is already being re-evaluatecl at the 
Department of Defense level and the Air Coordinating 
Committee is exploring aieniies of financiiig the large 
scale .sales of piston-powered transports that are a neces- 
sary corollary to tlie U.S. airlines shift to gas turbine 
power plants 

Where IniTiafive Lies 

There is no question tliat niucli of the initiatii’c in 
moving toward solution of these economic problems 
must conic from the federal regulatory and financial 
agencies involved in the many facets of ci\il aiiation. 


But it would be a tragic mistake bv tlic aviation industry 
to lean heavily on government action alone. Govern- 
ment action such as repeal of the transportation tax, 
liberal government financing policies on second-hand 
equipment for flic export market, new look at tlic airline 
fare structure bv the Civil Aeronautics Board and a larger 
share of MATS non-combat traffic to commercial car- 
riers can only provide the industry with more ca|jital 
resources and more 0 |}erational latitude to solve its oini 
problems. 

'lire major inijictus toward genuine and lasting solu- 
tions to tlicse economic |)roblcms must come from indus- 
tn- itself. It will require cxtrenicly vigorous, intelligent 
and farsighted leadership b\' the iiianagcnient of each 
individual airline and manufacturer involved to pernia- 
ncntlv shuck the financial problems of the jet age. 

Air transport has become so vital and integral a part 
of the .\merican economy that it would lie unthinkable 
to have it collapse from economic strain.. Tire life net 
of goicrnmcnt subsidi is still spread to prevent this. 
But it would be a tragic retrogression if the airline indiis- 
tn-, which in recent years lias risen almost completely 
off federal subsidy and added a dynamic positive c;)n- 
tribiition to the nation’s economy, were now to fall back 
oil tills device and again become a direct drain on the 
tax|5aycrs. 

Top-Level ATtenTion 

It should be a source of great encouragement to tlie 
aviation industn- in its efforts to achieve long-term solu- 
tions to the current crop of ccononiic problems to note 
tlic consistent and rigorous attention tliat has been 
devoted to this area by the highest levels of the govern- 
ment during the past few years. Beginning witli tlic 
Harding report, which laid bare the impending crisis in 
air traffic control, continniag witli the monuniental 
Curtis report that spawned the new Federal Aviation 
.^genev and now punctuated by the Clierington report 
on economic problems of the jet age, tlie executive 
brancli of the government has developed an effective 
modern approach to the most dynamic as]>ect of oiir 
expanding econonii'. It has recruited able men to tackle 
tlicsc jobs and, witli solid congressional support, lias 
translated tircir recommendations into action. As wc 
pointed out last week, tlic record of solid achievement 
during tlic current session of Congress has been truly 
remarkable. 

^Vitl 1 tlic new Federal Aviation Agency ready to 
emerge soon as rcaliti and the prospect of getting vigor- 
ous leadership for it from Mr. Quesada as its initial 
liead and with Janies Pyle, current Civil Aeronautics 
Administrator, as his dcpntv and eientnal successor, tlic 
outlook for civil aviation is brightening despite the scat- 
tered economic tliuiidcr showers on the immediate 
horizon, 

—Robert Hotz 
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NEW TRANSPARENT PLASTIC ANTI-FOG ENCLOSURES FOR AIRCRAFT 


"Sierracote 3”+Swedlow “stretched acryllcs”= automatic 
electrical defogging under all conditions + light weight 
+ superior optics even in compound shapes. 

Now "Fabricated by Swedlow" on o production basis for Convair 
A Division of General Dynamics Corporation 

For the first time the advantsFes of two outstanding materials have 
been successfully combined. "Sierracote S” electrically conductive 
transparent coating gives uniform defogging. while Swedlow’s 
"stretched acrylics’’ give strength, toughness, light weight, craze 
resistance and excellent optical qualities. 

Swedlow’s production fabrication of F-10$A and F-106B panels is 
regarded as a major contribution to the aircraft industry. Possibilities 
for shape and size with good visibility in aircraft are practically limit- 
less, Defogging is uniform, constant under all conditions, is controlled 
automatically by a simple electrical system— and up to 18 lbs. of bulky 
mechanical equipment are eliminated. 

“Fabricated by Swedlow’’ is your assurance of superior craftsmanship 
plus the most technological advances in plastic developments. 



Panel Construction 


For fullinfonnationvi 


SweJI 


ow 


PLASTICS COMPAN 


Loo AngtUt, California 


WHO’S WHERE 


In the Front Office 


Morris M. Townsend, president, Resort 

Mechlin B. Laddon, president, Langley 
Corp., Son Diego, Calif., succeeding I. M. 
Laddon who remains as board chairman. 

A. C. Ducati, vice president in charge of 
development engineering, Giantiini Plas- 
madyne Corp.. Santa ,\na, Calif. 

The Industrial Products Group of Minne- 
apolis-lloneywcll Regulator Co., Minne- 
apolis, Minn., has announced the following 
appointments: George M. Muschamp. group 
vice prcsidcnt.engine«ingi O, B. Wilson, 
group vice president-marketing; john M, 
Wilson, director of engineering; R. L. Mal- 

Wacceii B. ^aves, vice pre.sidcnt. Pacific 
Semiconductors, Inc., Culver Citv, Calif. 

Chester A. Hill, vice president-assistant 
treasurer, .Acroict-Gcneral Corp., .Azusa, 
Calif., succeeding Tracy S. Clark, retired. 

Sam F. Am, vice president-sales, Pac- 
Acro Engineering Corp., Santa Monica, 
Calif. 

I. Jnstin Basch. vice president-marketing, 
Oakite Products, Inc., New York, N. Y. 

Charles Theodore, vice president sales. 
Ling Electronics, Inc., Culver City. Calif. 

"nie Sheffield Corp, subsidiary of Ben- 
dix Aviation Corp.. Dayton. Ohio, lias an- 
nounced the following appointments: jack 
T. Welch, vice president-field sales; William 
I. Wilt, vice president-gage and instru- 
ments division; Victor J. Boll, assistant vice 
president -contract manufachiring di'ision; 

service facilities division. 

Maj. Gen. Harold E. Watson. Deputy 
Assistant Chief of Staff for Intelligence, 
US.-\F Headquarters, W'ashiiigton, D. C. 

Howard M. McCoy, assistant to the ex- 
ecutive vice president. Marqiiardt Aircraft 
Co., A'an Nuys. Calif. 

Honors and Elections 


Dr, Mersin J. Kellv, president of Bell 
Telephone Lahoiatoiics, lias been named 
1959 recipient of the John Fritx Medal 


Dr. Robert |, Jeffries, president of 
Control Systems, Inc., has been app 
a member of the National Research 




,f Engineering 
r a period or 


. „ Crampton, Professor 

Emeritus of Ophthalmology at the Uni- 
versitv of Pennsylvania Medical School, 
will receive an Edward Longstreth Medal 
from the Franklin Institute "For his de- 
velopment of the BorcscQpc, a specialized 
periscope for the internal inspection of 
turbine shafts, rotors. . . .’’ 

Martin M. Decker, president of the 
Decker Corp.. has been elected vice presi- 
dent of the National .Aeronautic .-\ssoci- 
ation of the United States. W'ashington, 
D. C. 

(ConlinuetJ on p. 9?) 


INDUSTRY OBSERVER 

► Nike Zeus anti-ICBM missile will carry small Doppler radar developed by 
Ryan Aeronautical Co., which is either intended for homing on enemy nose 
cone or for enabling Nike Zeus to discriminate between iast-moving nose 
cone and slower-moving decoys. 

► Initial attempt already lias been made to ai^launch a lightweight Naval 
Ordnance Test Station satellite and other satellites are about ready for 
latmching, 

► Titan intercontinental ballistic missile will have an aluminum skin as 
opposed to the stainless steel airframe of the Atlas. 

►Report to Defense Department on recommendations for research with 
beryllium to promote its use in aircraft and missile structures is being suB- 
niitted by a panel of National Academy of Sciences’ Materials Advisory 
Board. Panel members include representatives from Beryllium Corp. of 
America, Bmsh Beryllium Co., Martin, General Electric, Atomic Energy 
Commission and Nuclear Materials Inc, 

► Titanium Metals Corp. of America is shipping its first sheets of new 
heat treatable titanium alloy TI-4A1-5MO-1V to North American Aviation 
and Chance Voiight. Biggest, and most hoped for market at present is 
Nortli American’s B-70 Mach J bomber (AW July 14, p. 26). 

► Del laviliand Iras rleveloped a new version of the Gyion Junior jet engine, 
Designation is Mark 10. Although the new engine’s power is ^ill secret, 
de Havilland says the 7,000 lb. thrust of the earlier Mark I is "greatly 
enhanced.’’ 

► Soriet Union is putting 10 times the effort into geological research, particu- 
larly discor’cry of mineral deposits, as the U.S. is, according to information 
recently obtained by U.S. Geological Survey, Soviet effort, plus the 
ercr-inaoasing demand for solid fuel propellants and heat and pressure 
resistant allovs and compounds generated by missiles and high speed aircraft, 
have prompted the United States Geological Survey to ask Congress for an 
immediate SJ million increase in this country’s current geological research 
program. 

► Tests at Wright Air Development Center have shown that a man in street 
clothes can withstand temperatures of 300F for 10 min., while a man in 
flying gear can stay in 240F heat for 15 min. 

► Czechoslovakia’s tlvrce- to five-place L-34 helicopter now unda develop- 
ment reportediv will have a maximum speed of about 102 raph, and a ceil- 
ing of 14,765 ft. The all-metal, single rotor craft is intended for passenger 
transportation, pilot training, aerial ambulance work and observation. It 
will carry a three-hour fuel supply. 

► Special Projects Office of Guy B. Pancro Engineers, New York City con- 
sulting engineers with heavy cxjicricncc in underground installations, is 
conducting a study on tunnels, shaft closures and ventilation for the Marlin 
Titan intercontinental ballistic missile weapon system under a $15,500 
contract from Air Rescaicli and Development Command’s Ballistic Missile 
Division. Findings could result in ‘Ivard’’ launching sites that would lie 
quite capable of vvithstanding even direct hits by megaton warheads (AW 
July 21, p. 15). 

► Failure of latest Vanguard satellite launching vehicle last June 26 occurred 
when Aerojet second stage engine cut off prematurely due to low chamber 
pressure. 

► Initial small quantifies of nitrogen textroxide ordered by North American’s 
Rockctdync Division and Aerojet-General for evaluation ate being followed 
up with orders for 10-ton test lots. Long storage life makes the oxidizer 
a promising substitute for the considerably mote powerful, but less stable, 
liquid oxygen. 
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GO.*, no-go 


Automatic checkout equipment is a project of J. G. rergusort 
Senior Staff Engineer, Stavid Engineering, Inc. 


STA\/ID Engineering, Ine 


Washington Roundup 


Security Veil Tightened 

W'hite House, concerned with the Middle East situa- 
tion and angered by what it btiioes to be atteinpts of 
the indir idiial ser\ices to oierly ptisli their own ascs. is 
applying its policy of "no nervs is good news" with 
lenewed \igor. 

One scrs ice public information official in the Pentagon 
complained last week that "Russia can now put out 
more infonnation than we can." Another said. "All we 
cm handle here are minor releases.’' 

Information going bevond the routine release of pro- 
motion, etc. must pass through the office of Murray 
Snyder, Assistant Secretary of Defense for Public Affairs 
and former aide to presidential press secretary James 
Hagerty, where it is graded for "policv" and "timeliness" 
as well as for actual secinity which often plays a poor 
third to the first two. Additional seto power over the 
Ecniccs was recently granted Snyder in a move to |jtc- 
sent the individual services from releasing information 
that might rcmotelv be interpreted as promoting inter- 
service rivaln or of flaunting the |urty line as laid down 
by the Administration- 

Federal Aviation Agency 

Chances are good that the proposed hill to create a 
new Federal As iation Agenev will be approved by Con- 
gress and sent to the W'nitc ilnu.se this week. Conferees 
were meeting late last week to work out differences 
between the House and Senate approved version. House 
aincndincnts to the Senate bill were mostly tcchnical. 

Capital Gains Ruling 

Airlines cannot keep capital gains from tire sale of 
flight equipment without deducting the amounts from 
their sutsidv pavments. Civil Aeronautics Board niled 
last week. In a decision in the Capital Gains Proceeding, 
CAB told carriers it has no legal right to authorize such 
action but can legally issue refunds to carriers in annual 
lump sum pavments if airlines comply with regulations 
showing they intend to use the gain for new equipment 
purchases. 

At'fempt for Perspect'ive 

Top Pentagon officials also are going out of their way 
to trv and avert any repetition of the public criticism 
touched off last December by Navy’s first, and abortive, 
attempt to launch a Vanguard satellite. Widespread 
niticism and disJippointment at the A’anguatd failure 
stemmed primarilv from advance press billing that the 
small satellite would effectively answer the Soviet Union’s 
large Sputniks I and II and prove that the U. S. had 
not lost its technical superiority. 

Last week, in a press briefing on the Air Force lunar 
probe planned for later this niontl; (AW Aug. 4. p. 26), 
-Advanced Research Project Agency Director Roy W. 
Johnson carefully explained that there "is only a slight 
possibilitv" of success and that "attaining a lunar orbit 
is not anticipated.” Johnson, prodded into speaking by 
articles detailing tire lunar plans vvliich Defense Dqaart- 
ment feared might re-create the pre-Vanguard atmos- 
phere, added: 

"The complete success of these first cxperimcnt.ll 
flights depend on the perfect functioning of more than 


500.000 complex and interdependent parts, the failure 
of anv one of whiclt could nullify the complete success 
of the fliglit. Ccrlainlv the chances of success are no 
better than one in 10.'’ 

Concurrently, a brief Air Force statement confirming 
the first successful firing of an Atlas intercontinental bal- 
listic missile with all three engines ignited e.iutioiied 
agiiinst any thoughts that the launch meant the U. S. 
had an operational ICBM capabilitv. Tlic release quoted 
Air Force Secrctarv James II. Douglas as waming that 
“in the furtherance of the Atlas tc-st progrant some 
failures must still be expected when flight testing such 
Iiigltly complex weapons systems." 

Restricted Flight Area 

Strategic Air Command plan to conduct simulated 
bombing missions maneuvers over the Great Lakes region 
has resulted in a Civil Aeronautics Administration direc- 
tive requiting all civilian flights to obtain special CAA 
air traffic control approval for operations in the designated 
North Central Restricted Area during specified dates 
during August, September and October. 

Tlie military exercise will be conductc-d between the 
hours of 1 a.in. and 4 a.m. (CDT) at mixed altitudes up 
to 40,000 ft. Area involved is roughly bounded by Day- 
ton. Springfield, Saginaw and Ironwood, Mich., in a 
rectangular form extending to the Canadian border. 
Effective dates of restrictions arc Aug. 20. 21. 22. 27. 2S. 
29; Sept. 3. 4, 5. 10, II, 12. 17, 18. 19. 30; Oct. 1. 2. 
3, 14, 15, 16, 17- Area will be used only one of three 
nights listed per week in first two months and four nights 
per listed week in October. Air Route Traffic control 
facilities will have infonnation 12 hours in advance. 


Dallas to West Case 

Civil Aeronautics Board last week voted to consoli- 
date undecided portions of the Dallas to the West Sen’ice 
Case with the Southern Transcontinental Service Ciisc. 
First route awards in Dallas to the W'est Case were made 
earlier when Continental Airlines and Trans Texas Air- 
wavs received tentative Board approval for nonstop serv- 
ice' in tlie case (AW July 28, p. 53). 

Scope of the consolidated proceeding will cover the 
need for single carrier service from the Florida cities 
of Miami, Orlando. Jacksonville, and Tampa 'St. Peters- 
burg 'Clearwater along with Atlant.i and Birmingham to 
San Diego. Los Angeles and San F'ranciseo'Oakland. 
'Ilte Case also includes the need for such service con- 
necting Houston with the three California cities. Inter- 
mediate stops propostxl on the routes involved are 
New Orleans, Houston, San Antonio, El Paso. Dallas. 
Ft. Worth, Albuquerque, Tucson, Phoenix and Las Vegas. 

ATA Appeal 

Air Transport Assn, is asking the Civil Aeronautics 
Board to reconsider its order of Julv IS denying the 
airline group permission tO hold industry-wide joint fare 
discussions. ATA said the existing complexity of various 
fare discounts, which it termed a "20 year encrustation” 
of individual carrier tariff filings, has greatly hampered 
indnstrv efforts to accelerate the sale of tickets. It added 
that more than 42 possible fare combinations are possible 
between New York and Miami. 

—Washington staff 
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Space Technology 


NASA Details Plans for Space Challenge 


Nation's new space agency asks for $343 million 
to begin drive to cut Soviet technological lead. 


By Ford Eastman 

Washington— Detailed plans by which 
the U.S. hopes to challenge So\ict 
advances in space technologv at an in- 
itial cost of S543-1 million have been 
revealed to Congress by the newly 
created National Aeronautics and Space 
Administration. 

To lay the groundwork for a long- 
range civilian space exploration program 
and continue or expand pro[ects already 
under way, Congress has been asked to 
approve new appropriations of 5125 
million for Fiscal 1959. The remainder 
of the S343.1 million would be ac- 
quired through transfer of $117 mil- 
lion from defense department accounts, 
most of it from tlic Advanced Re- 
search Projects Agency currently con- 
ducting civilian projects and $101.1 
million from the National Advisory 
Committee for Aeronautics, which is 
to be absorbed by NASA. 

Total anrount needed for Fiscal 1959 
represents onlv a fraction of the funds 
that will bo required in future vears. 
Dr. Hugh Drvden, NACA director, 
told Congress. When projects now in 
research and development reach the 
production state the costs will skv- 
rocket to many times the current fund 
request. 

Fund Division 

Of the new money asked, $7 mil- 
lion is for salaries and expenses, $70.2 
million for research and development 
and $47.8 million for new construction 
and equipment. This, along with the 
money to be transferred, will give NASA 
a total of $85.1 million for salaries and 
expenses, $187.2 million for research 
and development and $70.8 million for 
construction and equipment. 

The S7 million sought for salaries 
and expenses will provide for 800 ad- 
ditional positions in the new NASA 
over and above the 8.000 now employed 
by NACA. Salaries of the new positions 
will range from about $4,000 a vear in 
the lower grades up to a maximum of 
$21,000 anmwlly m the top adininis- 
trativc, scientific and engineering grades. 

Ihe $47.8 million asked For new 
construction includes S24.5 million for 
expansion of NACA facilities at Wal- 
lops Island. Va., $3.75 million for eon- 
stiuction of a new space projects center 
at Beltsville, Md., and $19.55 million 
for equipment and instrumentation at 
various locations. 


Tlic $70.2 million additional re- 
quested for research and development 
will be used to broaden the current 
space program and add new projects to 
cover a wide field ranging from lunar 
and interplanetary probes to manned 
space flight and development of million- 
pound thrust rocket engines. This sup- 
plements the $117 million for programs 
either started or planned by ARPA 
which arc civilian iu nature. 
Construction Plans 

Funds for construction liavc been 
requested in two separate appropria- 
tions; $23 million to eatrv on current 
functions of NACA in support of both 
aeronautics and space and $47.8 mil- 
lion to provide the necessary facilities 
required for expanded space operations. 

Under the statutes, NACA did not 
require prior congressional authorisa- 
tion for construction. Under the new 
Space Act, however, appropriation re- 
quests exceeding $250,000 must have 
prior authorization. To eliminate any 
confusion. Congress quickly authorized 
not only N.ASA requests but the NACA 
request as well and is currently con- 
sidering appropriating the funds. 

A breakdown of planned construc- 
tion, expansion and instrimicntation 
coveted by both NACA and NASA 
budget requests follows: 

Wallops Island, Va.— NACA, $130,- 
000, NASA, $24.5 million. Total- 
$24.63 million. Tliis is requested to 
provide for additional launching fa- 
cilities, land acquisition, construction, 
instrumentation and other facilities re- 
quired for launching of solid and liquid 
fuel rockets. 

Land acquisition and construction 
of mainland facilities are estimated at 
$6,782,500. Constniction includes an 
administrative and range control build- 
ing, model assembly and reliability 
check laboratory, technical service shop, 
causeway and other supporting hiciti- 

The $130,000 asked by NACA is 
for erosion control. 

Island facilities will total $4,680,000 
and include launching pads costing 
$85,500; launching site control station, 
5646.000; vehicle and rocket launching 
facilities, $5,112,500. 

Instrumentation svstems totaling 
$12. 5 million at Wallops are: 

• Space vehicles ascent and insertion 
uidance and tracking sv’stem, $3,480, 
00 . 


• Long-range radar tracking svstem. 

$2,200,000. 

• Radar spare parts and test equipment. 
$750,000. 

• Tracking data handling equipment. 
$900,000. Total electronic tracking svs- 
tem, $7,330,000. 

• Satellite and missile cameras, $350.- 

000 . 

• Long focal-length tracking telescope, 
$450,000. Total photographic and 
optical systems, $800,000. 

• High-gain telemetry receiving an- 
tenna systems, $1,150,000. 

• Standard telemetry receiving and re- 
cording systems, $400,000. 

• Special narrow-band, long-range 
telemetry system, $300,000. Total 
telcmctrv data receiving and recording 
system, '$1,850,000. 

• Launch area piogiamming and con- 
trol system. $850,000. 

• Range safety and destruction system, 
$800,000. 

• Computation system, $600,000. 

• Meteorological instniment devices, 
$270,000. Total range operation and 
control system, $2,520,000. 

Space Projects Center 
Space Projects Center at Beltsville. 
Md--S3,750,000. The construction of 
two buildings, a research projects 
l.iboratory and a space projects building, 
along with supporting facilities, is pro- 

’Ilie space projects building, to be 
constructed at an estimated cost of 
$2,020,000, will serve as the initial 
headquarters for the center in which 
offices for the director and his staff and 
the technical and contractiiig sbiff will 
be located. 

One wing iu the basement will house 
computer equipment, the other wing a 

The projects laboratory will provide 
space for engineering personnel, elec- 
tionics work and control and guidance 
instrumentation, 'ITic Ixiscment will 
house instrument and electronics shop 
equipment and personnel. Cost is 
estimafed at $1,045,000. 

Fiquipinent and instrumentation at 
various locations. N.^SA. $19,550,000 
One of the first tasks to be take 
over by NASA is the general tracking 
of satellites. For tliis purpose, Drydcn 
told the House Space Committee, 
NASA will begin by taking over the 
present network of the International 
Geophysical Year. In addition, NASA 
will take over the Vanguard Comput- 
ing Center in Washington and ado to 
that as well as make use of optical 
stations operated under contract bv the 


AVIATION WEEK. 


usi 11, 1958 


Smithsonian Institution and the mili- 
tary operated shitions. 

llerc is a breakdown of the instru- 
menfation systems and the estimated 

• Improvement of e.visting Miiiitracfc 
stations, $4,160,000. 

• Provision of equipment and facilities; 
for two additional Minitrack stations, 
$2,600,000. 

• Improvement of capabilities of exist- 
ing optical tracking stations, $250,000. 

• Provision of long-range telemeter 
data acquisition svstems. $2,570,000. 
Total for extension of Minitrack and 
optical network capabilities, S9.5S0,- 
000 . 

• Precision range and velocity measur- 
ing svstem, $1.930, 000. 

• Telemeter reception equipment, $1,- 
800,000. 

• Data handling and tiansinission sys- 
tem. $750,000. Total downningc data 
acquisition station, $4,480,000. 

• Terminal data transmission equip- 
ment, $250,000. 

• Tracking system, $2,825,000. 

• Computing system, $750,000. 

■ Command-control system, $175,000. 

Space Technology 

NASA Drafts 

By Evert Clark 

Washington— Nation's new civilian 
space agenev plans to take over support 
of a million-pound thrust rocket en- 
gine. .$ir Force portion of the Rover 
nuclear rocket project and a man in 
si>ace project as it moves into a broad, 
$187.2 million research and develop- 
ment program for Fiscvil 1959. 

The research funds requested by the 
National Aeronautics and Space Ad- 
ministration for its first year include 
$155 million in industry and university 
contracts and $52.2 million for work 
in government laboratories. ,\ complete 
list of projccls begins on page 36. 
Iliehlights of the program arc: 

• Miflion-ponnd rocket booster that 
could be used with high-energy fuel 
upper stages to put 40,000 ib. in a 
500-mi. orbit; put 10.000 Ib. around 
the moon and return it to earth orbit; 
or land 10.000 lb. on the moon and 
send a 400 lb. pavload back into an 
e.irth orbit. By clustering three boost- 
ers, using high-cnergv fuels for these and 
the upper stages and using atmospheric 
braking instead of retro-rockets for re- 
entrv. more than 10.000 Ih. cmild be 
returned from the moon. N,-\S-\ scien- 
tists believe. Tliis engine is the Rocket- 
dync project now suppoiterl by US.\F 
under ARPA’s direction. NAS.A bud- 
get alls tor $10 million for this dc- 
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Total re-entry command-control sys- 
tem, $4,000,000. 

• Portable launching and instrumenta- 
tion systems, $1,490,000. 

Langlcv Aeronautie.il Laboratorv. 
Langlcv, Va., NACA budget, $11,350,- 
000 . 

This has been requested for the 
construction of a high-tcmpcratiirc 
structural dynamics facilitv and a 110- 
kilavolt able tic between east and west 


Lewis Laboratory 

Lewis Flight Propulsion Laboratorv, 
Cleveland, Ohio. NACA, $7,800,000. 
The program at Lewis includes in- 
stallation of an air heater in the nnitarv 
wind tunnel, modification of the alti- 
tude tunnel rocket rcse;irch. retubing 

C repulsion svstem laboratorv tunneh 
ypcrsonic missile propulsion facility, 
inodifiation of the materials reseaich 
laboratory and a high-energy rocket en- 
gine research facilitv, 

Ames Aeronautial Laboratories, 
Moffet Field, Calif.. NACA, $3,720,- 
000. 

Included in this request are funds 


velopmcnt. "Die engine is expected 
to produce 1.5 million lb. thrust and is 
at least three to four years avv-ay. 

• High-energy rocket motors. Ibis 
$6.9 million budget item includes de- 
velopment contracts for a 12.0C0 lb. 
thrust fluorine-hvdrazine engine at a 
cost of $2.52 million; an 80,000 lb. 
thrust engine using the same pro- 
pellants. $5. 53 million, and a 100.000 
lb. thni.st hydrogen-oxygen engine, $1 
million. In addition. $1.7 million was 
asked for design work and adaptation of 
a Thor or )upiter intcmiediatc range 
ballistic missile for engine flight tests. 

• Launching of lunar and infcqilanctary 


fot a 12 by 12 in. Iiypetsonic helium 
tiiimcl, hypervelocity research labora- 
tory and modification of the flight re- 
search laboratory. 

Under the space act, the administra- 
tor was given a certain amount nf lee- 
way in appointing personnel and fixing 
salaries for a limited number of key 
[xjsitions. 

For top scientist, engineering and ad- 
ministrative peisonncl. the udministra- 
lot was authorized to appoint a maxi- 
mum of 260 persons at a top limit of 
$19,000 annually, 10 of which could 
exceed that up to a $21,000 a veat 
limit. In addition, the administrator, 
if he found it neccssarv. could establish 
the entrance grade for scientific and en- 
gineering personnel without previo'is 
government experience at two grades 
higher than that provided under the 
Classifiation Act of 1949— to Grade 7 
rather than Grade 5. 

Under the org-anization plan pre- 
sented to Congress. N'AS,^ lias asked 
for a total of 57 special positions which 
will be determined bv the administrator 
at rates equal to or in excess of $12,770 
annual salary. 


probes and vertical probes and gco- 
phvsical, astronomial and coinmuni- 
ation.s satellites from 100 Ib. to 2,000 
lb. with vehicles tanging from Jasons 
and Acrobccs to Atlas and Titan. 

• Manned space capsules that would 
wait for the .Atlas intercontinental Ixil- 
listic missiles to reach a stage of re- 
liability that tlic capsule could be sent 
into an orbit at sonic 120 nautical 
miles. F'ull-scalc mocktip of tlie cipsule 
with a man in it already has under- 
gone some ground tests, including all- 
axis motion simulation, at N.AS.A's 
Langley Laboratory . Scale models have 
been fired upstream in a hypersonic 



Budget Estimates 


National 
(or research 

Aeronautics and Spnci; Administration Fiscal 1959 supplemental estimates 
and development (in millionsl are: 


Contracted Work* Supplies and Equip- 
Covt. Non-Covt. MatcriaU ment 

Total 

Space Tec 
Mcfeorolog 

ce $17.15 $18.28 $27.42 $1.85 

nology 12.95 46.80 17.30 4.95 

$64.7 

82.0 

Teefmolog 

Fliglit 

of Manned Space 

chicles 2.0 6.50 21.50 

30.0 

$187.2 

“ Contra 

tnul research, development, operations, technical services, repairs 

19 


Broad Research Program 



signed any tasks in initial shots still is 
being debated. Capsule could be 
jettisoned from the launching \chielc 
anv tinie short of orbiting- First flights 
would call onlv for a few passes around 
the earth. At 25,000 ft. and low sub- 
sonic speeds, a large parachute would 
be deployed for the re-entry. Decelera- 
tion wouk be lOG. 

Cost of eight test cipsules is listed 
as 54. 8 million and cost of four test 
eajjsulc subsystems at $5.0 million. 
l''i\e Thor-Able missiles or the equiva- 
lent would bo used for instrumented 
and small-animal flights at a cost of 
S8.4 million, and two Atlas or equiva- 
lent vehicles would be used for two 
full-scale capsule test flights at a cost 
of $5-5 million. Os'er-all cost of the 
dcrelopmcnt is estimated by NASA as 
$50 million. 

• Rover nuclear rocket development. 
NASA would assume only the Air Force 
support of the project— work on the 


vehicle— and Atomic Fncrgy Commis- 
sion would continue reactor develop- 
ment support leading to proof of 
feasibility (AW July 28, p. 26). 

• Communications satellite. Primarily 
design studies, but this includes launch- 
ing of 100-ft. sphere into orbit by late 
1959 ot carlv 1960 as a first step. 
'Reosonable First Step' 

NASA's program, which National 
,\dvisotv Committee for Aetonautics 
Ditector Dr. Hugh Dryden called "a 
it-asonable first step” toward a national 
space program, relies on big missile 
Ixtostets for the next four to five yeiirs. 

I'urther development of liquid, solid, 
nuclear and electric propulsion engines 
are provided for in the budget, and 
N'.ASA hopes that specific impulses at 
least as high as 800 to 900 sec. can be 
achieved with the nuclear engine, 
l.inriting factor will be the melting 
point of the fuel elements. 

Specific impulse of 560 sec. was 
achieved recently with high-enetg\- 
fuels at the Levvis h'light Propulsion 
Laboratory, compared to about 250 for 
current engines. NASA scientists did 
not specify what ptowllants were used 
tc obtain this, but they said hydtogen- 
oxvgen and hvdrogeir-fluorine showed 
Ihc most promise. 

Program proposed by NAS.A also 
encompasses a number of subsv'stem 
projects ranging across auxiliarv' power 
supplies; personnel equipment; launch- 
ing, nridcourse and terminal guidance; 
landing coirtrol. vehicle and ground 
computers, stabilixation systems and 
subsystems, etc. 

In addition to design and develop- 
ment studies in these areas, program 
calls for procurement of 72 to 74 boost- 
ers and upper stages for satellite launch- 
ings, test vehicles, etc. Thev ate; 

• Tliirty Jasons or Aetobees for vertical 
probes to measure temperature, density, 
etc. Cost under the supplies and ma- 
terials part of the budget is listed as 55 
million. .Anothet 52.95 million would 
go into design, development, instru- 

• Six or eight modified Jupiter and 
or Tliors for gcophv’sieal satellites to 
measure infra-red r.idiation, cosmic 
lavs, meteorites. X-radiation, magnetic 
fields, etc., at a cost of 58.8 million. 

• Eight modified Vanguard or Sergeant 
sv-stenvs as upper stages for geophysical 
satellites, cost 56.5 million. 

• Two TTior and/or Jupiters for lunar 
probes at 52.5 million and another SI .4 
million for upper stages and assemblies. 

• Two units of Sergeants and systems 
for test v-ehiclcs for high-energv- fuel 
systems. 52. 5 million. 

• Two Thor and/or Jupiters phis retro- 
rockets for recovering payloads from 
material test satellites. 55.5 million. 

• Five Sergeants or equivalent as test 
vehicles for specific solid rockets that 


arc to Ik; developed, $2,5 million. 
■ One Thor-Able and payload recovery 
svstem for a meteorological satellite, 
S'5.2 million. 

• One Thor or Jupiter and vehicle for 
initial communications services satcl- 
lile, $2 million. 

• Seven Thor-Abics and Atlases men- 
tioned above for manned capsule tests. 
515.7 million. 

Interplanetary probes for shots tn 
Mars and Venus are in early planning 
stages. Total of $2 million is included. 
5400,000 of it for design studies and 
$1.6 million for initial studies of tra- 
jectories. missions and vehicle design. 

Anrong the earliest programs to get 
under wav will be 100 to 700 lb. satel- 
liles. Earlier satellites, up to about 120 
lb-, will be spin stabilized as are the 
Vanguard and Explorers. 

Stabilization systems probably will 
divide into oik for the 100 1b, to 500 lb. 
workhor.se satellites and one for satel- 
lites greater than 2,000 lb., including 
the astronomical satellite which will re- 
cjuire extreme precision. 

One early project may he television 
camera s,itellite to picture cloud cover 
oiv the illuminated side of the earth. 
Infra-red sensors later «il1 relay data 
on cloud rovers even at night. 
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USAF, Army Clash on Air Defense Role 


Washington— Showdown battle on air 
defense is rapidly being forced on De- 
fense Department by Songtess. Eight 
will center around a choice between 
Air Farce's Bomatc interceptor missile 
and Army’s Nike Hercules anti-aircnift 
missile, but far broiider implications 
include the possibilitv that USAF' might 
be taken out of air defense completely, 
and the possibility that the F-108 and 
fulure manned interceptors might have 
to he nhundoned in favor of missiles, 
even if USAF' retains a defense role. 

Cost of supporting partially over- 
lapping svsteins is the key to the entire 
controversv. Congress has made it clear 
in words and hv legislation that the na- 
tion will not support SAGIC early-w.irn- 
ing svstem, the Bomatc, current and 

E 'aimed interceptors and the Nike Ajax, 
ike Hercules and their complementary 
low-level defense missile, the Hawk. 
Although Nike Hercules and Bomarc 

directly compatublc on the basis of 
range, ovcr-a'll protection, kill prob- 
ability. rate of fire. cost, manpower re- 
quirements and mans other factors, 
most Pentagon observers agree that De- 
fense Secrefcirv Neil McElroy is being 
forced into a position nheic lie will 
have to choose one ot the other. 

Congress’ attitude was made clear in 
a hill authorizing militarv construction 
for l•’iscJl 1959. It cuts 20% from Nike 
and Bomatc construction funds and 
directed Secretary McElroy to “deter- 
mine vvitli respect to each defended 
area, which missile or combination of 
missiles will be employed in that area.” 
Rc-cvaluations of both svstems arc 
currently under way at Defense Depart- 
ment level, but there has not yet been 
a realty competitive compaiison by 
anyone other than the two services in- 
volved in the controversy. Apparently 
none is planned, and the choice may 
be made without a complete competi- 
tive studv’ being made. 

The pending choice presents USAF’ 
with these difficult decisions: 

• Whether to bow out of the defense 
role entirely in order to concentrate 
effort and budget on its strategic mis- 

• Whether to stay in air defense and 
throw all-out support behind Bomarc 
at the risk of helping to kill off manned 
interceptors. 

• Wlietlier to attempt lo keep a mix 
of manned and unmanned interceptrirs 
-a choice which might be a donb1e-or- 
nothing gamble and could cost USAF 
its role in air defense. 

Army's stake in the battle is mnre 
than its growing responsibility in anti- 
aircraft defense. Riding on the Nike 
Hercules project, many Army observers 


feel, is its whole role in anti-missile 
defense, particuhirlv' since Nike /cus— 
the anti-missile project behind which 
the nation is putting almost all its 
effort in tiic field— is considered another 
steji. although a major one, in the 
growth of the Nike family. Army feds 
it vifallv needs the experience with the 
Hercules in prcpiiring for its cole with 
the Zeus, vvliicli was chosen over Air 
Force’s competing Wizard systems be- 
cause Zeus was further along in dc- 

Some of tile arguments on both sides 

• USAF’s Bomarc supporters Ret it is so 
far superior to Hercules as a defensive 
weapon that thev would rather see Army 
get the whole ait defense mission ami 
the Bomarc itself than to sec Bomarc 
killed in favor of Hercules. Iliis, how- 
ever, is not an over all Air Force view. 

Even US.AI'''s strongest Bomarc ad- 
herents believe manned interceptots 
arc essential, with their flexibility and 
independence of ground radar, in order 
to range 1,000 mi. or more from shore- 
lines and kill enemy aircraft outside the 
continent. Iliis is part of USAF's con- 
cept of trv ing to kill the enemy first at 
his own fields and always as far aw-.n 
as possible from U.S. fargets. Aniiv's 
concept, hasexl on shorter range missiles 
and no manned aircraft, by necessity 
depends on kills c1o.se to the farget. 

• Army concedes that its defense is a 
"step defense," dcjscnding on Hawk at 
low levels. Nike Ajax for shorter ninge.s 
and Nike Hercules for longer ranges, 
but it argues that it has escpcrience, 
trained Crews, Ajax complacemenls in 
being tliat can be modified to take Her- 
cnlcs, and a missile that is becoming 
ojjcrational tight now. 

• Both services apjscar to feel that a 
compromise which included a mix of 
both missiles would only cre-ate a tem- 
porary Solution- 

Other pertinent points arc; 

• Bomarc IM-99 has a range of approxi- 
matelv 200 mi- It is controlled hv 
S.^GF!l until its homing radar secs the 
target and takes over. Low-level capa- 
bility is limited. 1M-99B, which is ex- 
pected to go into the ninth of 15 
approved Bomarc sites late in i960, 
will have a solid-rocket sustainer instead 
of liquid- Range will increase to about 
400 mi., and it will have low-lcvcl 
capability. .All sites arc programmed to 
be ready shortly after the nearest SAGE 
installation is ready. 

• Nike Iletcules has a range between 75 
and 100 mi. Although it will receive 
its early warning from US.AF’ systems, 
its radars also must acquire the target 
themselves close fo the point being de- 
fended. U.dng three radars, it is more 


susceptible to jamming and dccovs. 

• USAF wanted about 40 Bomatc sites 
with 120 missiles per site for optimum 
air defense. Cost, including five vears 
of operation, would have been approxi- 
mately 56 billion. It has been cut down 
to 50 sites, with 60 missiles at the first 
two and 50 missiles at the remaining 
sites. Cost IS under 52 billion. 

• Army wanted some 160 battalions for 
optimum coverage at a cost of about 
51 1 billion. Battalions would range 
from close to a dozen around some tar- 
gets to one or two per site. Some 
would be cxciusivch' Nike Hercules, 
some would include Nike Ajax. Ajax 
sites now” number less than half the 
total bases Arm;’ desired. 

■ Army agrees that the optimum mim- 
her of Bomarc sites cover more total 
area than an optimum number of Nikes 
hut says much of the land “protected" 
is wasteland that needs no protection, 
w'licrcas Nikes protect specific targels. 

• Manjwwcr rcquitcmcnls differ xvidely. 
One claim is that tlic optimum Nike 
plan requires seven times the numbei 
of men that the optimum Bomarc plan 

• Studies of the nation’s entire defense 
forces-all types of missiles plus inter- 
ceptors-for the current and near future 
credit a very high percentage of the 
kills to Bomarc. rating it well ahead 
even of interceptors. 

• Acreage required favors Bomare. 
•Army claims that Nike Hercules needs 
some 200 acres per battalion if tlicre 
arc four batteries to a Iwttalion. USAF 
says the actiral figure is much higher. 

is a full or^ialf-strength squadron. 

• Lethality of warhearls also favors 
Bomarc. Both it and FIcrculcs use a 
variety of heads, including high e.xplo- 
sivc for lowcr-lcvcl shots, but most 
powerful Bomatc head virtually ensures 
not only aircraft hill but also kill of the 
aircraft's weapon. 

• Nike Hercules made six kills out of 
six shots in recent tests at Eglin AF’B, 
F’la.. ii^inst Ql’-80 drones. In one shot, 
Hercules selected and “killed" lead 
drone of a thrcc-dronc formation. Ex- 
ercise demonstrated mobility of Her- 
cules teams by bringing in elements 
from tlirce different locations. Anm 
cites mobility and field emplacement 
capability as advantages over Bomare. 
Shots included a kill at 7,000 ft. alti- 
tude and 50,000 yards slant range and 
a kill at 30,000 ft. and 40 nautical mi. 

• Bomarc tests Iiave demonstrated a 
kill probability of 80% in last five and 
about half that in the last 10 tests. 
Drones in all tests have been B-17s and 
QI’’.80s. 
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Airframe Industry Earnings Rise; 
Companies Forecast More Orders 


New York-Sales and earnings for 
three major airframe manufacturers 
liave shown increases and one manufac- 
turer. McDonnell Aircraft, last week 
said future sales should exceed S400 
million if there is no downward trend 
in contracts through government ter- 
mination, reduction or stretchout. 

McDonnell had sales of S-442,408,- 
48? and earnings of 510,028,577 for its 
fiscal vear ended June ?0. Sales were 
up 5107.120,719 over last vear. and 
(-.irnings rose S3 56.923. McDonnell’s 
backlog is 5505.724,030. 

At Temco Aircraft Corp.. sales for 
the first six months of 1958 nearly 
crjualled the record first half of 1957 
for a total of 561,519,718 compared 
with the record hi^h of 561,640.- 
181 a vear ago. Earnings this year in- 
creased to 51.177.438, or 69 cents per 
share, against 1957 earnings of 51,017,- 
758. for 60 cents per share. Company 
now has a backlog of 5124.000,000. 

J. S. McDonnell, president of Mc- 
Donnell Aircraft, last week told stock- 
Imlders the company will complete a 

55,137.000 polvsonic wind tunnel next 
spring, for testing speeds up to Mach 6. 

McDonnell last week received an ,\ir 
I'orcc order of 55.794,904 for produc- 
tion of GAM-72 Quail missiles. Missile 
is air-launchcd decoy to distract enems- 
radar, fighter planes and anti-aircr.ift 
missiles from the main target. 

•5eronca Manufacturing Corp-, which 
makes airframe assemblies and com- 
ijonents, said its camings for the first 
half of 1958 rose to 512.175,077. as 
compared to 510.754, 515 for the .same 
period a vear ago. Net earnings were 
5353,472, or 58 cents a share, against 
5338.057, or 52 cents a share a vear ago. 
according to John A. Lawler, president. 

Lassler said Acronca's backlog is 

530.478.000, as compared to 536.300.- 
000 last Dec. 31. He said the companv’s 
B.iltimorc Division now is concentrat- 
ing on electronic digital computers and 
missile ground support and control sw 
tems and has achies ed “fasorablc recog- 
nition.” in forecasting an increase in 
orders for the second half. 

In the electronics field. M'esting- 
house Electric Corp. reported second 
quartet net income of 517, 070.000, .i 
■\% hike over the 516.417.000 earned 
in that period last \-ear. Second quarter 
sales reached 5474.632,000. a 6,4% 
diop under last year’s second quarter 
record sales of 5507,253,000. 

Westinghouse Electric first half sales 
this year totalled 5923.961,000. a de- 
cline of 6% from the first half of 1957. 
when sales hit a record high of 5982.- 

939.000. Howes’er, Gwilym A. Price, 


board chairman, said new orders booked 
in June were the highest this year and 
unfilled orders for defense products arc 
higher than a vear ago. 

Other financial deiehipnients: 

• Consolidated Electrodynamics Corp. 
reported first half sales of 515.382.136, 
up slightlv from the record 515,- 
198.161 set in that period last vear. 
Earnings, however, dropped sliarplv to 
530,292 this year, as compared to 591 1,- 
235 a vear ago. Pliilip S. I'ogg. presi- 
dent, said the drop was reflected in a 
production rate cutback to reduce in- 
I'cntories but added that it was 
"impossible to reduce manufacturing 
overhead costs proportionately.” He 
[irecast an increased production rate 
ill the second half of 1958- Company 
has a 517.8 million backlng. 

• Westinghouse Air Brake Co. net in- 
come for tlic second quartet of 1958 
rose to 52,611,134 from first quarter 
earnings of 52,301.276. Kanhngs in 
the first six inontlis dropped to 54.- 
912.410 from last year's 56,640.686. 
and six-niontlis sales were SI 1 3.282.- 
858. as compared to 5123,794.437 la.st 
year. .5. King McCord, president, pre- 
dicted second lialf sales and profits uill 
he "rcasonablv good.” 

• Jack Sc Ileintz Inc. s;iid its sales of 

510.513,000 in the first half of 1958 
produced net income of 5525.000. a 
siump from the 5178.000 net income 
of the corresponding 1957 period. 
Coiiipanv’s backlog is about 512 mil- 
lion and President I'taiik R. Kolin- 
stamiii said management looks for . a 

• 'I'hiokol Chemical Con), net sales 
for 1958's first half reached 532,278.- 
284, an increase of 56,610.547 over 
that period last year. Net income uas 


SS65.756 as comp-ared with 5838,493 in 
1957. Figures include those of Reac- 
tion Motors and National Electronics 
Laboratories. Inc. 

• Aeroquip Corp. said its net earn- 
ings for the nine months period ended 
June 30 were 5493,138, a substantial 
drop from the 52,021,-112 earned in 
that period a vear ago. Net sales were 
525,877.333 this year, against 532.- 
132,988 last year. An upturn in busi- 
ness is forecast by Peter F'. Hurst, 
president, who noted present oper.v 
tions are showing signs of improsc- 

• Mcnasco Manufacturing Co., annual 
sales readied a record high of more 
th.in 525.000.000 according to Henry 
P. Nelson, president. He said the com- 
pany’s backlog is about $27,000,000, 
an increase from last year. 

• Standard Coil Products Co. reported 

second quarter sales and net earn- 
ings were well up from the same pe- 
riod in 1957. s^les reached 

516,347.671, compared with last year’s 
513,427.473 to produce earnings of 
5291,352, or 5252,786 better than.i year 
ago. James O. Burke, president, fore- 
cast 1958 sales will be ‘ substantially 
lictter" than 1957’s- Company's KoUs- 
man Instrument Corp. produces aircraft 
and missile navigational instruincnfs. 

• Lear Inc. reports that it attained the 
highest backlog of orders in its history 
—567.900.000— during tlie six month 
period ending June 30. Lear’s con- 
solidated net camings also were up for 
the period, totaling 5630,000, or 27 
cents per share, as compared with 14 
cents a share for the first six months of 
1957. Record backlog was obtained by 
orders which exceeded shipments by 
approximately S3 million during the six 
montlis. Sliipmcnts for the first half 
totaled S’9.238,000 as compared with 

534,366.000 fot the first haU of 1957 
and 564.693,000 for the 12 months 
ending Dec. 31. Consolidated net 
earnings for ail of 1957 totaled 5859,- 
000. or 36 cents per share. 


Renegotiation Compromise 

Washington— House W'ays and Means Committee last neck approved a six-months 
c.stcnsion of the ren^tiation law to Dec. 31 and announced that it wiil undertake a 
"broad review of the entire subject" earlv next year. The President had reqiie.stcd 

• That decisions on renegotiation determinations by the U-S. Tax Court may be 
appealed to the LI. S. Court of .Appeals. I'his nas urged by Aircraft Indiistries 
Assn- (AW Aug, 4, p. 27). 

• That contracts of the new National Aeronautics and Space .Administration be 
subject to renegotiation. 

In a letter to Committee Cliairnian Wflbiir Mills (D.-Aik.), AIA President Orval 
Cook called the coniniittcc action "verv fair.” He added: 

"In particular, we were pleased to learn that the Congress will iiiidertake a 
thorough cxaniiiiadon of the renegotiation process during the next session. We are 
confident that this story will result in a new approach to the problem of renegotiation 

and at less cost” ^ P P P« 
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House Unit Urges R&D Empliasis 


year’ appropriations and do not have 
to be expended immediately,’ it was 


By Katherine Johiiscn 

Washington — House Government 
Operations Committee urged Defense 
Department to encourage "competition 
along parallel avenues of endeaiot" in 
research and development in a compre- 
licnsis'C report released today, llic re- 
port w'as based on hearings held over 
the past seven months. It declared: 

"If development is limited to a nar- 
row range of weapons we are precluded 
from the best choices in the ptocute- 
iiieiit stage." 

"There has been for too long a 
tendency in military research to be re- 
strictive because the future is un- 
certain." There should be a "clear 
uiidershmding,” the report said, “tliat 
the multiple approaches to research 
problems, carried on so well in the 
competitive civilian economv, be util- 
ized in the military program." 

Such an approacti, it was cmplia- 
sized, dictates "strong discipline" in 
decision-making as to whether a re- 
search project ^ould be continued into 
the development stage and again at the 
point where the weapon is ready to 
move into production. 'Ilic Sccretarv of 
Defense was called on to "demarcate" 
the stages of research, deielopinent and 
production through which a we-apons 
system passes and to establish the rc- 
sponsibilitv for the making of decisions 
to proceed from one shigc to the next. 

The committee also directed the 
General Accounting Office to work out, 
in cooperation witli Defense Depart- 
ment, separate accounting classifications 
for research, development and procure- 
ment so that it will he clearly sliown 
what funds are financing what. 

Since the cost of closing some of the 


Pershing Contractors 

ton have been elected by the Martin 
Co. for Army’s Pershing solid pinpcllant 
tM'o-stagc balUsHc missile ssstem. 

The four contractors ate Bendix 
Eclipse-Pioneer Division, Teterboco, 
N. Bulova Watch Co.. Ung Island, 
N. Y-; 'Ibiokol Chemical Corp.. Hunts- 
ville, Ala., and Thompson Products Ac- 
cessories Division, Cleveland. 

Bendix w ill develop the inertial guid- 
ance system, Bulova the fiuing and 
arming system. Thioknl the propulsion 
system and Thompson Products has the 

which will allow the Pershing to be 
transported to an unprepared site and 
there erected and fired in a "matter of 

subcontractor selecb'on by Martin termed 
the missile a "sclective-cangc” system. 


contracts "was equal to what the nor- 
mal completion would liave entailed" 
and since tlic funds taken from research 
and development were turned over to 
procurement of otlier items, the com- 
mittee declared that the economics 
achieved arc ‘‘unclear" and "perhaps 
nonexistent." 

Tlic report also suggested tliat the 
debt ceiling was onTv used as “an 
excuse” to reduce the reseutcli and 
development program. "Research and 
development appropriations are ‘no- 


Other points and recommendations 
made by tlie committee headed bv 
Rep. William Dawson (D.-Ill.) in- 
cluded; 

• "Strenuous efforts must be made by 
the Sccretarv of Defense to eliminate 
layers of tevievv and minimize detailed 
reviews of project operations." The re- 
port complained that "the Office of the 
•Assistant Secretary of Defense fot Re- 
scarcli and Engineering has joined with 
the Office of the Assistant Secretary of 
Defense, Comptroller, to exercise a 



1‘est firing of the Convair AtUv ICBM from Cape Canaveral, Fla., shown above marked 
the first successful operation of the complete Atlas system in Sight tesBng. Test uBliied 
all three Rocketdyne rocket engines with full power obtained from the susUiner during 
entire portion of flight programmed; good separation of two booster engines after burnout 
and separation of the nose cone with simulated warhead with satisfactory re-entry and 
impact in n pre-.wiceted target area. Missile flight control system including vernier 
engines functioned satisfactorily for the duration of the 2,500 mi, flight. Convair ana 
LISAF officials feel this siicccssfu] .Atlas test is the most significant milestone passed so 
far in the development test program for this first D.S. ICBM. 


Comjslete Atlas Test 
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McDonnell Helicopter Shows Lifting Capacity 

Mclfennell Model 120 turbine helicopter is posveied by three AiResearch GTO05-35 gas 

pressure jet burners, mounted on each of the three rotor blade tips, where fuel is 
injected and burning occurs. Rotor svsteni, originally developed by McDonnell for 
its XV-1 Convertiplane (AW June 24. 1957. p. 25). eliminates power shafting, gear box, 
clutch and tall rotor. Helicopter, which has empty sseight of 2.400 lb., is designed to main- 
tain level flight at nioximunt gross weight with one gas torbine compressor inoperative, 
Moxinrum takeoff weight is 6.500 lb. Cargo hwik is pilot-controlled. 


great dwl of negati\f-tvpe control o\er 
military rcscarcli and deselopnieiit 
tlirough tlie budgeting and expenditure 
processes." 

It said that "it is quite possible" for 
a project to be subjected to as inanv as 
seven lengthy reviews Jt the level of 
the Secretary of Defense. 

■ "Fiscal operations should be geared 
to promote research and development, 
not hamper it." Tlic committee said 
that numerous projects "arc still suf- 
fering under the voke of iinvvarraiited 
rejiistifications and other fiscal limita- 
tion. . . Defense Department was 
directed to review its various budget- 
ary procedures and submit a report 


to the committee bv next Januarv. 
• “A policy should be developed with 
live aim of preventing the sudden 
termination of research projects that 
have been approved and are inaking 
good progress. Research should be ad- 
vancing rather than remaining static 
or going backward." 

Nuclear Propulsion 
Safely Evaluated 

Ft. Worth— Controlled fission prod- 
uct field tests arc being conducted by 
the Nuclear Laboratories of Convair’s 
I't. Worth plant as part of a joint Air 


I'orcc-.Atoinic Energy Comnvission nu- 
clear propulsion safety prograni- 

Tests arc conducted at the National 
Reactor Testing Station in Idaho and 
ate sequels to controlled burning ex- 
periments done last vear at the Idaho 
facility. Purpose is to maintain maxi- 
mum safety of reactor oper.itions bv 
improving predictability of the behavior 
of fission products when they arc re- 
leased in the atmosphere at low levels 

Elaborate sampling network extends 
3,200 yd. from the release point, .and 
it will be used to monitor the effects 
of various weather conditions on down- 
wind airborne radioactivitv and ground 

Air Force Special Weapon Center 
of Air Research and Development Com- 
mand is managing the experiment, and 
participants include the Atomic En- 
ergy Commission's Idaho Operations 
Office, Aircraft Nuclear Propulsion De- 
partment of General Electric and 
•Atomic Energy Project of the Uni- 
versitv of Rochester. 

Scientists Report 
Space Flight Gains 

San Diego— Technical advances indi- 
cating pronvising lines of attack on prob- 
lems attendant to space flight were out- 
lined in papers delivered here last week 
to sessions of Space Exploration Meet- 
ing ^onsored jointly bv .Air Research 
and Development Command. American 
Rocket Society and Institute of Aero- 
nautical sciences. 

Regional meeting was attended by 
some 4?0 tegistiants. had a classified 
session on space research programs, also 
open sessions on environment and life, 
as well as tcchnologv. A panel on eco- 
nomics and sociology of space explora- 
tion was conducted, with Theodore v on 
Kiirman, If. J. Steward of Cal Tech.. 
Morton .Aipherin of USAF Office of 
Scientific Research Directorate of Ad- 
vanced Studies. D. N. Michael. Dun- 
l.ip & .Associates. A. C. Hall. Martin Co. 
Denver Division, all participating. 

Research efforts in materials have 
bronglit forth results which tend to 
show strength levels approaching those 
of atomic cohesion may be possible, ac- 
cording to one paper, while another 
dealt with proper mating of propulsion 
system, type of gas accelerator to pro- 
duce efficiency for space travel. 

Details of development of Navv’s 
centrifuge at Naval .Air Development 
Center were presented, as was a com- 

I iilation of statc-of-the-air in closed cco- 
ogieal systems, along with radiation 
study results and other human factors 
aspects of space flight. 

Communications, power supplies, 
trajectorv acenraev rcqiiiiemcnts were 
treated in papers, with a status report 
given on attitude control for satellites. 
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Beirut Tests One-Manager Airlift Concept 

By Robert E. Farrell 



Evteux, France— Impressive airlift job 
performed by USAFE's 522nd Air Di- 
vision during Lebanese crisis clearly 
demonstrated efficiency of a "single 
manager” system for operating an air- 
lift task force, 

llic 322nd Air Division, licadquat- 
tered at Evreux, carried out the bulk of 
(he Air Force transport effort during the 
Lebanese "crisis period” July 15-23— 
without a hitch. Some -118 sorties were 
flown by 522nd aircraft which shuttled 
around-the-clock between Euro|3c:iii and 
Near East points. 

Nearlv eight million pounds of cargo 
were hauled during the 11 -day |jeriod. 
More than 5,000 men were carried, in- 
cluding 3.500 fully-equipped U. S. 
lAniiv combat troops- 

itic 322nd’s aircraft also airlifted fuel 
into Jordan to support British ivaratroop 
operations in that country . 

Airlift task force commander for flic 
o|>eration was Col. Clyde Box, 322nd 
Air Division Commander. Col. Box tc- 
iiortcd directly to Gen. Frank F. Ever- 
est, Commander in Chief. US.AFE. 
C-130 Field Capability 

'Ibe Lebanese airlift also pointed out 
the field capability- of the Lockheed 
C-130 Hercules turboprop transport. 
322nd Air Division crews liad ju.vt com- 
pleted transitional training on the Her- 
cules when the Lebanese job came up. 
Grinding pace of the airlift mc-ant that 
most of the division’s C-1 30s were flown 
past their inspection periods, yet no 
serious breakdowns resulted. 

Co-star of the Lebanese show, ac- 
cording to 522nd's officers, was Douglas' 
C-1 24 Cbbcmastcr transport. Botli 
322nd’s C-130s and C-124s were the 
Ivackhonc of the airlift while iiiinvy of 
the division’s Fairchild C-119 Flying 
Boxcars lent a hand. Its Fairchild C-1 23 
Prov iders played a supporting role to the 
iiiaiii lift effort. 

To date, little information has 1>ecn 
released by USAF on the role of the 
322nd Air Division in the Lebanese af- 
fair. Tliroughout the airlift a top seaet 
label was slapped on all 322nd opera- 
tions. Aviation Week, bv interview- 
ing 322nd officers and air crews here at 
Evreux, has pieced together the follow- 
ing account of how the USAFE Leba- 
nese airlift was carried out between julv 
15-25. 

Within hours after the July 14 Iraqi 
revolution broke out, all USAl'E units 
were put on the alert. Operation "Blue- 
bat ” code name for the Neat East air- 
lift, began July 15. The big NATO air- 
base at Adana, Turkey, was selected as 
the advance staging area for U. S. land- 


ing operations in the Neat East, W'hile 
Sixth fleet Marines were landing at 
Beirut early in the afternoon on July 1 5. 
on the same dav 322nd aircraft began 
to airlift U. S. .Ariny paratroops from 
Germany into Adana. 

As Operation Bluebat unfolded. .Air- 
lift Task Force Coinniandcr Col. Box 
had available 48 C-1 30 transports from 
the division'.s 3|7th 'I'rtiop Cartier 
Wing stationed at Evreux, 12 C-1 24 
Globemastcr transports from the divi- 
sion’s I'hitd 'I'roop Carrier Squadron 
based at Rhoin-'NIain. Germany, and 
about 50 C-1 19s from the division's 
fiOth Troop Carrier Wing based at 
Dreux, France. T hese aircraft, plus 3(i 
C-124s turned over to the 322nd by 
M.ATS Eastern .Air Transport Force. 


Mikoyan Emphasizes 
Manned Aircraft Need 

Moscoiv-Russian designer A. I. Mi- 
kovaii agrees with Red .Air Force |i1an. 
nets that maiiiicd aircraft vsill not be 

long. 

Mikoyan. interviewed by "Kuiiisoiiiols. 
kaya Pravda." declared that the siibstan- 
tial difference in speed and altitude of 

"these two types of flying apparatus will 
merge into one. . . . 

"Obviously the first iiiamied Sputnik 
will be essentially a super-speed airplane 
hurled into the upper layers of the at- 
mosphere by a multi-sragc rocket." 


Mikoyon predicted that mother planes 



formed tlic main airlift effort into the 
Near East. 

Flight of 41 C-130s from Sewatt 
•AEB, 'I'cnn., and Ardmore AFB, Okhi.. 
flew a tactical support mission from the 
United Sf.ites directly to the .Adana 
staging area, but these airnaft report- 
cdlv were immediately dcddhcadcd b.ick 
to the U. S. after unloading. 

Munich to Adano 

Within the 24-hr. period during July 
1 5-16. 322nd aitaaft airlifted "Alpha 
Force" from Furstcnfcldbruck, near 
Munich, to Adana. The lift was carried 
out ill 72 sorties bv 34 C-130s. 16 
C-124S and 22 C-1 19s. -Alpha Fora 
consisted of 1,749 paratroopers of the 
24th iiifantrv Division, a unit of the 
U.S. 7th .Anviy. plus 9,900 lb. of com- 
bat cargo to iicep the paratrooiis sup- 
plied for five days. 

Aircraft carrying Alpha Force took off 
from f urstcnfcldbruck at 10-miii. inter- 
vals. Initial C-130 units flew over the 
-Alps and crossed Greece to read) .Adana, 
a fliglit of 1,800 mi. by this route. -Al- 
most immediateiv, howevet, continued 
air p.issage was refused by Svvif/crbnd. 
Austria and Greece. As a result 322nd 
C-1 30s were leaving their home base at 
Evreux, flying to Furstcnfcldbruck to 
|)ick up loads, then backtracking around 
ihc .Alps to Marseille, where they landed 
to refuel. Final leg was a flight eastward 
demn the Mcditctninean slot to .Adana. 
Thus instead of 1,800 mi. the C-130 
airlift route was strctclicd over 2,300 nii. 

Slower C-1 19 and C-1 24 aircraft were 
routed through Cappodichino .Airport 
at Naples. Italy. 

Alpha Force was to be followed im- 
mediatclv at Bravo Force, a similar para- 
troop airlift. But by July 17 it was ap- 
|)arcnt the Lebanese situation would re- 
main faith quiet, so Bravo Force was 
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Defense Appropriations Agreement 

\%'ashiii^roii— ScrutC'IIoiisc conferees las( neck agreed upon s $?9.€ billion appro- 
prlatioirs bill to meet the natron's defense requirements for Fiscal 1959. Quick 
approval by both the lloirsc and Senate nas expected. Included were provisions 
for $315,857,000 more for missiles, aircraft and manpower than the Administration 
has reqaested. 

Of the total amount approved by conferees, Air Force will receive $17.8 billion. 

tecri^'^11.359,427.000; Army $8,992,859,000. 

In arriving at a compromise, conferees took the following action: 

• Added $H0 million lor additional long-range transport aircraft for Army airlift. 

• Provided $51.6 million for the piocureirrent of 15 additional Boeing KC-155 jet 
tankers but dropped a Senate amendment for the purchase of 13 addib'onal Boeing 
B-52G bombers, 

• Provided a total of approximately S3H million for Military Ait Transport Service 
trans|X>rt activities and ilirected that $80 million of this must be used only for 
the pcoeuienrent of commecctal air transport service from both schediricd and 
independent carriers. 

• Eliminated $18 million foe purchase of 30 Fairchild F-27 turboprop transports 
but restored funds for jet training aircraft. A total of $21.8 million was asked for 
this purpose. 

Appropriations approved bv Ihe conference committee was $1.1 billion m'r: 
than voted by the House and SdfO.l milliou less than that originally approved 

million higher than that asked ""hy the Presidmt. ^ 


kept at our bases in Cctmany. 

Instead of lifting Bravo Force, 322nd 
aircraft on July 17 began airlifting 
Charley Force into Adana. Charlcv 
I'orce, a support group ratlicr than a 
strike force, was lifted in 177 sorties be- 
tween July 17-25. About 2,000 fuUv- 
equipped soldiers were hauled along 
with 4,580,000 lb. of support cargo. 
Beirut Landings 

Until Saturday, July 19, flic ?22nd 
operated from F.uropcan points to 
Adana only. But at 0930 liours on 
Saturday, July 19, 322nd aircraft began 
landing at Beirut as well as Adana. 
After unloading at Beirut, C-130 air- 
craft flew to Adana or Tripoli, Libva. 
for refueling and then nonstop liaek to 
Evreux- 

In addition to airlifting Alpha and 
Charley Forces, 522nd aircraft during 
tlic July 15-25 period perfonued a 
variety of airlift tasks to support Air 
l''orcc and Aiiny Near East operations. 

At Landstulil. Germany, 322nd air- 
craft loaded in a matter of hours the 
entire logistic equipment and supplies 
needed to support the USAh'E 86th 
Tactical Fighter Wing, which had 
shifted into the Near East region. 

At Toul Air Base. I'rance, 322nd air- 
craft loaded and flew to the Neat East 
an Army engineer company which spe- 
cializes in repairing bomb-dainaged ran- 
ways and improving water and saniU- 
tion facilities- 

At Hahn Air Base. Germany, three 
C-12-ts loaded and carried to Adana a 
complete communications unit so that 
liaison could be more easily maintained 
between the staging area and European 


I'rom somewhere in Germany, H 
C-124s airlifted to Adana a complete 
100-bcd .Army field hospital weighing 
384,301 lb. along with 179 medical 
technicians. The entire mission was 
arcomplished in 12 hr. 

From Evrenx, 322nd Air Division's 
2nd Acroniedical Evacuation Group 
rushed to Adana a C-54 evacuation air- 
craft witli medical crew, Tlie later re- 
mained at Adana throughout the 11- 
dai airlift period without relief. 

Special airlift requests cropped up 
throughout tlie July 15-25 period- For 
exaiiipics, as the A^ana buifd-up musli- 
rooincd it soon became apparent that 
the Turkish base's water facilities were 
inadequate. Col. Box had 10 of his 
C-nOs pick up in Europe 224.000 lb. 
of iron pipe and pipe fittings and air- 
lifted the load to Adana. Army engi- 
neers already lifted into the staging 



area, then built a 12-mi. water pipeline 
from Adana to the nearest water source. 

•Another special airlift request Came 
from oil-short British parattoop forces 
in Jordan. To handle the request. Col. 
Box set up an oil shuttle between Beirut 
and Amman using 10 C-124s and 13 
C-! 50s. 

Tlirougliout the IWav airlift open 
tion, which tied up the 322nd .Air 
vision’s C-130.S and C-124s. the divi 
sion's normal mission of providing Aii 
J.ogistics System (ALS) service to tacti- 
c-il units throughout USAFE theater, 
a region five times larger tlian tlic 
United States, was liandlcd bv 522nd 
C-119sand C-123S- 

I'hc entire 11-day airlift involved 
uiuvcment of 7,912,371 lb. of cargo 
and 5,870 personnel. Food, ammuni- 
tion, weapons, tanks, bulldozers, jeeps, 
half-tracks and general logistic-type ma- 
terial were airlifted in 418 sorties bv 
322nd aircraft without an accident or 
major incident. 

Hectic page of the Lebanese airlift 
put considerable strain on air crews 
and ground personnel. 322nd Deputv 
Conimaiidcr-Optrations, Lt. Col. John 
A'an Dynn, estimated that roundtrip 
missions between Evreux and Neat East 
terminal points took about 24.5 In., in- 
cluding stops at on-loading points in 
I'rance and Germany. Most 322nd air 
crows flew four missions. Fifteen-hour 
crew test between missions was estab- 
lished. Might surgeons met crews on 
the line after each mission; few crew 
members were grounded. 

bfanv 522nd Air Division headquar- 
ters officers, including Col. Box and 
I..t. Col. Van Dynn, flew at least one 
C-1 30 airlift mission to the Near East. 

Riding herd ou the over-all mseia- 
tion. Col- Box told Aviation \Vp.ek 
that the Lebanese airlift "confirms 
again the need for centralized control 
of air transport on a theater-wide basis." 

Cargo and troop loading and ofl-luad- 
iiig were handled with a minimum of 
delay as a result of 322nd special Com- 
Ixil Airlift Support Units (C.ALSU) 
which directed handling operation at 
terminal points. At Furstcnfeldbruck, 
where Alpha Force was embarked. 
322nd Deputy Commander Col. Tarle- 
tun II. Watkins headed up the 
CALSU mission and worked with U. S. 
•Army Brig, Gen. C. A. Speidel of the 
24th Infantry Division. 

Airlifting the 24th Infantry Divisio 
by 522nd airaaft was made casv bv t'- 
fact that 322nd units often are invoh'c 
in joint airborne exercises with 7tli 
Army units. Last year 322nd aircraft 
dropped 100,000 Annv paratroopers in 
exercise games. 

Alpha Force went into the Neat East 
tigged for patadrop, in case the air 
head wasn't secure upon arrival. 

Average C-130 load ran about 22,000 
ib., according to 322nd Deputy Com- 
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Nose Cone Fitted 


Highly polished copper nose cone is secured to Tlior intcmiediate range ballistic missile 
prior to recent firing from Cape Canaveral, Fla. First olficial Air Force photo shows heat 
sink, production model cone developed by General Electric Co., that will be used on 
both 'Thor and Atlas until more pointed, ablative cone is perfected. 


lUiinder/Traffic, Lt. Col. Otis E. 
W inn. Later loads, where drop gear 
wasn't requited, ran higher. Loaded 
C-l 30s genetallv were turned around in 
25 min. Unloading Alpha Force C-l 30s 
look longer than this, however, mainlv 
because loads were rigged for paradmp- 
piug. 

Airlifting Alpha force vvitli C-130s, 
Col. U'iiin Siud. proved tliat an air- 
borne unit with its transport is "one of 
our finest weapons.’’ In 3i lir„ “vou 
can go down tlie road 1,000 mi. and 
dump a formidable strike force." 

One problem pointed up by tlie 
Lebanese airlift was the lack of an elli- 
eiuit communications system. With 
several hundred aircraft flying an airlift 
im top of a regular commercial ait o|i- 
eratioii in Europe, control over 322nd 
aircraft was often a touch-and-go affair. 
U.S. officer wonder if dicic exists a 

tions problem, though some seem to 
feel a single sideband radio trausuiitting 
and receiving system, though costlv-. 
might do the trick. 

Ground communications between 
322nd headquarters and other European 
lioints also leaves much to be desired. 
Calls are made via leased wires from 
national governments, a system which 
often operates in an erratic fashion. 
One 322nd communications officer re- 
marked he was "running a multi-million 
dollar transport service with a rivo-bit 
communicatioiis system." 

On the maintenance side. 322nd 
Deputy Commander-Materiel, Lt. Col. 


Joe D. Miles, told Aviation W'etk 
that during the Lebanese operation his 
C-l 30s "did much better than we an- 
ticipated." Mobile maintenance Crews 
sent out from Evreux kept 42 of the 
Division’s 48 C-l 30s available. 

"We did overfly some insMctions out 
of sheer necessity,” Col. Miles said. On 
several 322nd C-150s, overflight time 
ran as high as SO hr. 

Division’s 48 C-130As ate normally 
c.perated on a 40-hr. monthly basis per 
aircraft. Hercules aircraft were phased 
into the 322ml o|x;r.itioit last fall. The 
unit is not slated to receive the Her- 
cules B model which tin claim among 
other perfonnanco increases, to be a 
quieter airplane than the A model. 

Noise factor on 522nd Hercules trans- 
ports should be lessened as a result of 
a reduction gear box fix fliat is planned. 
Reginniiig in November. 24 of the Di- 
vision’s 48 C-l 30s will begin rotating 
back to tlie United States for reduc- 
tion gear box changes. Gear ratio will 
be altered to slow down propeller blade 


CorrectioD 

Because of a (v|X)graphical ecroi in the 
Aug. 4 issue of Aviation Week (p- 37), a 
report on three firms euteriug into a 
working agreement to jointly develop ad- 
vanced devices for guided missiles and 
space travel did not fully designate the 
companies involved. Thev were General 
Motors Corp., Collery Chemical Co. and 
'Thiokol Chemical Corp. 


tip speed, thus reducing both pilot and 
metal fatigue. 

Tlic T56 engine proper presents no 
major problem. Col. niiles said. He has 
just received approval to hike the en- 
gine cliaiigo requirement to 750 hr. 
from 350 fir. 

nie 322nd’s main role of cargo trans- 
port is now being re-emnhasized by the 
fact that the divisions onlv assault 
transports, some 118 C-123 Erovidas, 
arc being returned to the United States. 
Providers came into the 522nd set-up in 
June, 1956, and immediately were put 
to work as cargo carriers. Since then 
the 322nd has never received a single 
U. S. Annv request to carry out an 
assault tvpe mission. 

As a cargo transport, the C-123 lias 
never quite fit into the 322nd opcia- 
lion. Its range and all-weather capa- 
bility were restricting factors. Also its 
metal fuselage floors were badly cut up 
under dailv cargo handling until a J in. 
plywood flooring was installed. 

7110 C-123s actuallv wore on tlic wav 
home vvlien the Leliaucsc crisis broke. 
Division officers now expect all their 
C-123s will be retired bv next Septem- 
ber- The C-123s fate in the USAFF 
theater, incidentailv. was predicted in 
Aviation Wki'K afcout the same time 
the C-123 first appeared in 522nd Air 
Division colors (AW June 11, 1956. 
p. 32). 

News Digest 


First flight of twin-engine dc Havil- 
land Caribou was made July 30 at 
Toronto after taxi tests. Fliglit lasted 
about I lit.; piolotvpe will be delivered 
to Canadian Armv for evaluation. U. S. 
Army has ordered five Caribous for 
evaluation, powered by Pratt & Wliit- 
nev R2000-4 producing 1.450 bp. each 
'AW June 9, p. 67). 

Trans World Airlines last week re- 
ported a net loss of $11,931,000 for 
the first six inimths of this year as com- 
pitred vvitli a $1,114,000 loss for the 
first half of 1957. The airline, howevet. 
ifalized a net profit of $2,163,000 in 
June from $29,078,000 iu revenues. 
The June total is 105? above that for 
the same month of 1957 last year re- 
ported a net income after taxes totaled 
$1,877,000. Second quarter figures 
showed improvement over the first vvitli 
net losses, before taxes, of S864.000 
compared with $10,167,000 for the 
first tlira' months of this ycar. 

Lockheed Aircraft Corp, will build 
26 more P2V-7 patrol planes under 
$22 million BuAer contract- Order, 
extending production tlirougli Septem- 
ber. I960, prolialilv will be tlic last for 
tlie aircraft, due to be replaced by the 
P3V-1, anti-submaiiiie version of the 
Lockheed Electra. 
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AIR TRANSPORT 


President Reeeives Airline Aid Proposals 


Program to help lines meet equipment obligations 
sent lo Eisenhower by Special Assistant Quesada. 


By Robert H. Cook 

Wasliinfton— Proposals lo help the 
airline industry meet its $2.8 billion 
equipment program were presented 
President Eisenhower last week bv El- 
wood Quesada, his speeial assistant for 

Along with the proposals, Quesada 
sunt a letter to the White House in 
nliich he warned that inability of the 
carriers to complete their financing pro- 
grams would pose a threat to the na- 
tional economy, signal a return to sub- 
sidy by some airlines and touch off 
strong pressure by aircraft manufau- 
tiircrs for goiernmcnt purchase of un- 
.sold aitcrafl as a means of regaining 
deielopmcnt costs. 

The results of an economic analysis 
of the situation prepared for Quesada 
bi’ Dr. Paul Cherington of Hanard 
finis’crsity and submitted to the Presi- 
dent contained these major recom- 
mendations; 

• Passenger fare adjustments, increases 
ill some areas, deacases in others, are 
needed to iinproic earning Icicls and 
restore confidence of investors. 

• Carriers should study methods of im- 
prortng the traffic base in order to re- 
capture growth rates experienced during 
the last decade. 

• Studies should be made of the effect 
of increased certificated competition 
along with the costs and practicality of 
present route patterns for jet operations. 

• Air Coordinating Committee or Op- 
erations Coordinating Committee 
should explore methods of aiding in the 
sale of older U. S. aircraft to foreign 

• Defense Department should immedi- 
ately adopt a resolution to resolve the 
allocation of traffic controlled by hfili- 
tary Air Transport Sendee between mili- 
tary and commercial carriers. Congress 
last week ruled that hfATS must allo- 
cate at least $80 million of its Fiscal 
1959 traffic to commercial carriers. 

• Secretary of Treasury should consider 
ihe relief to carriers afforded hv repeal 
or reduction of transport-.ition excise 
taxes, if the tax policy question arises. 

Expressing concern oier the diffi- 
culty many carriers are haWng in ob- 
taining financing for their jet equip- 
ment, the report added that it was 
questionable as to whether many of the 
carriers would be able to make full 


economic use of the new equipment 
without first embarking on extensive 
new marketing efforts. It also noted 
that, despite large airline contracts, no 
U- S- manufacturer has vet teceiicd 
enough orders to reach the break-eieii 
point with its jet transports. 

Tracing the background of the air- 
line's economic problems, Cherington 
predicted that the declining rate of net 
profits, which last year amounted to 
only 4.8% return on imestment or 
1 .9% margin on sales, will eliminate 
all profits by the end of this year. He 
s.nd that, despite imprcssiie revenue 
and traffic figures, the airline market is 
limited to three to six million "repeat 
travelers" who account for the bulk of 
air traiel and added that the rate of 
traffic growth has been declining gradu- 
ally since 1955 with this year’s I’oluinc 
at or below 1957 levels. The market 
must be cx|>anded to vicld a rate of 
11% to 15% a lear in order to finance 
the equipment program, the report 

Cherington added that extensive use 
of coach service and familymlan dis 
counts, while aiding in traffic gains, 
has caused ptogrcssiiolv lower yields 
[x:t passenger mile witli average trunk 
revenues droiiping from 5,75 cents per 
passenger mile in 1948 to 5.25 cents in 
1957, Coach, tourist and other dis- 
count service accounts for 65% of in- 
ternational and overseas travel but, 
despite a fare increase of 24% in trans- 
atlantic fates, p.isscngcr yields ha\’c de- 
clined from eight cents pet passenger 
inile in 1948 to 6.6 cents in 1957. the 

Increased Competition 

Competition through new Civil 
Aeronautics Board route awards has in- 
creased to a point where 87% of the 
markets have competitive service with 
12 major markets having five or more 
carriers. AVhile such CAB action has 
aided medium size canier expansion, 
Cherington said, it also has presented 
the pttiblcm of re-equipping if they are 
to compete effectively with their larger 
competitors. He also noted the per- 
centage decline of passengers canied bv 
U- S- international airlines as a result 
of post World Wat II bilateral agree- 
ments (see page 51). 

Speed and capacity of the new equip- 
ment .sliould make possible in 1962 a 


total capacity of 85-92 billion seat miles 
after retirement of a major portion of 
the present piston engine fleet, Chcr- 
ington said. He added that present 
traffic forecasts indicate a level of only 
49 billion passenger miles by 1962. 
With a majority of deliveries scheduled 
for the next three years at a rate faster 
than the traffic buildup, the situation 
probably will result in a temporarv 
surplus of capacity, which could pos- 
sibly be absorbed by expected lower 
operating costs of the new equipment 
along with accelerated retirement of 
piston engine aircraft, the economist 
said. 

Of the total S2.6 billion needed for 
equipment, carriers arc still short by 
$760 million for which no financing 
has been arranged, the report said. 
Medium-sized carriers, it said, are 
having difficulty iii obtaining needed 
long-term loans except in limited 
amounts .it high interest rates approach- 
ing 6%. T’hc financing problem is 
further intensified bv the insistence of 
banks on short-term loans not to exceed 
)0 years which. Cherington said, will 
impose a lieavv repayment burden on 
tlic carriers. 

Financing requirements are so large 
in relation to present capitalization that 
the debt ratios will exceed the limita- 
tions considered acceptable bv lending 
institutions, thus requiring more equity 
financing as a condition precedent to 
the granting of further loans. 

Equitv' market for most of the 
medium carriers is not favorable since 
the issuance of more stock by any 
carrier whose Stock is selling below 
book value vv-ould involve a heavy loss 
in equity on the part of present stock- 
holders. The outlook is dim for further 
issues unless earnings improve enougli 
to restore the confidence of investors, 
according to the report. 

Cherington placed much of the 
blame for the present situation on a 
drop in traffic growth because of the 
economic recession and the action of 
many carriers in inaugurating new sen - 
ice over new competitive routes. He 
said the resultant depression in lo,i-' 
factors and earnings Has caused man- 
cutbacks and cancelations in orders 
for aircraft, with more expected to fol- 
low if the decline continues. 

Clierington was mildly critical of 
C.\B’s poliev' of determining fare needs 
only on the basis of a long-term studv. 
pointing out that the Board should 
take into consideration the financial 
needs of tlie carriers during a period of 
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major equipment tian.vition. He also 
criticized the actions of carriers which 
added capacity despite stable or even 
declining traffic volume. Continuation 
of tlie practice, he said, would largely 
nullify the benefits of any fare increase. 

(Observing tli.it there is room for 
doubt that the ncccssarv traffic can be 
gciicrafcd to make the enlarged capacity 
cconomicallv sound, the report ques- 
tioned the value of carrier traffic fore- 
casts which fail to identify the new 
class of customers they claim will al- 
most double the present traffic volume. 
Such forecasts can only be rcilizcd bv 
increased airline efforts to research and 
develop new markets, it said. 

In part much of the new airline traffic 
will have to be diverted from auto- 
mobiles and the balance in iievvlv gen- 
erated travel, the report stated. 
Proposed Action 

Government action to aid a tiaffic 
buildiin for the next five years he said 
could be accomplished bv the follow- 
ing; 

• Rc|>cal of the 10% 1rans]X)rtaHon tax. 
Cherington, however, noted that the 
tax repeal might bring heavy pressure 
on Congress from the automotive in- 
dustry for similar relief. He added that, 
should the tax question be reopened 
by Congress, the Sccictary of the 
Treasury might want to consider how 
much assistance a tax repeal would be 
to the airlines. 

• Allocation of mote MATS tiaffic to 
commercial carriers. Regarding the 
MAI'S issue as "extremeh- compli- 
cated," the report said tlic Air l-'orcc 
"unjustifiably" discounts the national 
defense value of the airline industry 
because it is not under direct military- 
control and recommends that it be re- 
solved "if at all possible" at Defense 
Department level. President Eisen- 
hower, in recent discussions vvitli De- 
fense Secretary Neil McEltoy. has al- 
and review of the role of MATS in 
peace and war. 

• Amendment of tlic Guaranteed Loan 
Act to include the larger carriers with 
a maximum loan well beyond tlic 
present S5 million limit if the carriers 
cannot increase their earnings level or 
find sufficient conventional financing. 

• Federal loans to foreign countries tor 
the purchase of second-hand aircraft 
being disposed of by U, S. carriers in 
their re-equipment programs. 

• Civil Aeronautics Board review of 
depreciation policies, particularly in 
the event piston aircraft now being 
delivered must be retired on a de- 
clining second-hand market before the 
expiration of the normal seven-year de- 
preciation period. 

T’lic Board has indicated it may re- 
view this matter as part of the General 
Passenger Fate Investigation. 


Quesada, as chairman of the Ait 
Coordinating Committee, also has 
initiated a review on the matter of 
loans to foreign countries as federal 
assistance in flic disposition of used 
aircraft. 

Lack of Cooperotion 

Among other cost and financial 
problems facing the indu.slrv. Dr. 
Cherington discussed a reported lack of 
cooperation between individual air car- 
riers and among airlines and airport 
officials on the problems of handling 
jets on the ground- He suggested that 
further efforts on the part of airlines 
might result in substantial savings in 
ground operations. 

,^s to the concern voiced bv a num- 
ber of carriers, investors and some 
segments of the CAI5 staff that in- 
creased route awards during the past 
three and a half years are diluting 
Itaffic densities. Clierington said the 
Board’s actions were too limited to 
fomi anv- definite conclusions. 

He expressed concern, however, that 
neitlier the C.4B nor any otlicr gov- 
ernment agency was conducting a 


Washington— Control of commercial 
aviation in .Alaska promises to pose one 
of the most complex Icgii] questions fac- 
ing the territory’s transition to statc- 

On the effective date of statehood. 
Civil Aeronautics Board control of the 
territorial aviation will come to an end 
—with the major exception of jurisdic- 
tion over the eight scheduled airlines 
classified as engaged in inter-state trans- 
portation. 

As interpreted under present law, tlie 
balance of Alaska's airline industry will 
become intra-state transportation legally 
removed from CAB authority and free 
to operate at its own discretion until 
laws governing its operation are passed 

Major Concern 

Major conccni is not a question of 
federal or state control but liow long it 
inav take before tlic .Maskaii govern- 
ment can settle other pressing statehood 
problems and exercise its authoritv tivcr 
intra-sfjtc transportation, which the 
scheduled operators feat may become a 
powerful competitive force in the in- 

Also of concern is the question of 
pcrccnhigc distribution of Federal Air- 
port Aid funds, which last year totaled 
SI. 5 million under a 75% formula for 
the territory as compared with an aver- 
age of 50% for slates, vs'ith a maximum 


study of the economics of jet opera- 
tions and the present and future route 

Airline financing difficulties also have 
placed aircraft niamifacturcrs in a pre- 
carious position, Cherington said, as 
carriers continue to press for more 
liberal credit assistance and downpav- 
mciits. 

As a competitive measure, manv 
manufacturers have offered trade-in 
agreements, thereby assuming any risk 
that surplus aircraft might not be sold 
at trade-in prices. Lack of rcadv casli 
from airlines, coupled with drastic cut- 
backs in pre-payments and progress 
pavnients, places iniinufacturers in a 
serious working capital .squeeze, which 
they feel can only be solved by inacased 
lx)rrovviii|, be said- 
Government Support 

A static or declining level of commer- 
cial orders probably vvould result in in- 
creased efforts by manufacturers to have 
the government bm tlicse transports, 
the report said, adding that there are 
already some sales of this nature in 


allowable grant of 61% to states having 
large areas of federal land. 

It is believed likclv that Alaska as a 
state mav be allowed funds equal to 
about 8% of the total appropriations 
for airports in the st.ites. Based upon 
1957 figures, the new state vvould s^nd 
to collect an estimated $2.4 million in 
federal aid or the maximum percentage 
allowed because of its vast areas of gov- 
ernment-owned land. The territorv 
presently has 164 airports in public use 
which could possibly qualify for such 
aid- A total of 48 airport aid projects 
arc now in progress. 

WTiile it appears that the new state 
will receive increased funds of this ty pe. 
Alaska also may find the increased pet- 
eentiige of contributions that they must 
provide a financial handicap. 

Legal counsel for both the federal 
government and the .Maskan airlines 
recognize these problems and are con- 
ducting studies of the possible interpre- 
tations involved in the change to state- 
hood. But no official or public recom- 
inemdations have been made. 

It is gcncrallv agreed tliat 112 regis- 
tered Alaskan pilot-owners, vvlio operate 
as intra-tenitorv carriers, would make 
lip a majoritv of tlic intra-state category, 
with CAB power remaining only over 
certificated carriers, routes connecting 
two intra-state points but flying over a 
point outside Alaska, such as the Gulf 
of .Alaska or the sounds of the Bering 


Statehood for Alaska Presents 
Commercial Aviation Problems 
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Sea. and intra-state routes wliicli pick 
up passengers from an interstate fligitf. 

Airline Fears 

Sclieduled carriers feat that they ntay 
be faced with unrestricted competition 
from the intra-state carriers on flights 
within Alaska. Pending CAB action 
favors the Alaskan pilot-owners in the 
Intra-Alaska Case. 

Pilot-owners had asked authority for 
the hiring of additional pilots, plus 
regular schedules for passenger ttanspor- 
tation. On the Irasis of a report bv ex- 
aminer Herbert K- Bryan, the Board is 
now engaged in a rule making proced- 
ure which will allow these operators to 
be elassifled as Alaska ait taxi operators 
controlled by an indi\'idual, partners or 
a corporation. In addition, the ex- 
aminer recommended they be permitted 
to hire five pilots and operate without 
route limitations except where sched- 
uled airlines have two trips a week. The 
))toposcd rule cliangc would be limited 

Ccttiflcatcd carriers also contend that 
a lack of authority over intra-state avia- 
tion might open the door for outside 
carriers to move in and tap the lucrative 
suinmer traffic of Alaska, leasing the 
state during the winter months. 

It is possible that the new regulation 
could go into effect before the territory 
ofGcially assumes statehood and in 


ample time for these air taxi operators 
to strengthen tlieir competitive position 
and later increase their route systems in 
direct competition with tlic scheduled 
carriers without any federal restrictions 
except CAB safety rules. 

A much favored solution to the pos- 
sible intra-state problem is the hope that 
.Alaska will form a commission to con- 
trol this segment of the industry. 

One such proposal is for the forma- 
tion of an .Alaska Cnil .Aeronautics 
Board under an .Alaska Air Commerce 
.Act wlticli would take effect upon ex- 
piration of tetritorial status. As sug- 
gested by airline attorneys, the Board 
would base five membets with author- 
ity similar to that of the CAB. 'Ilie 
Alaskan Board appointed by the gov- 
ernor also would have the tight to ques- 
tion tlic setting of fates or selection of 
carriers under the C.AB’s administration 
of inter-state carriage. 

C.AB power over carriers now operat- 
ing between Alaska and the U.S. would 
be strengthened since the Board would 
be empowered to set exact air fares for 
routes as opposed to the present mini- 
ntum and maxintum range. 

Some obseixers feel a clause of the 
statehood bill answers anv doubts of 
a\-iation control since it provides that 
Congress has the power to continue 
existing laws until the new slate takes 
action of its own. 


Vickers Explains 
Viscount Controls 

The following communication has 
been received from Vickers-Atmsttongs 
Aircraft Ltd., Wevbridgc, England, in 
reference to tlic letter "Viscount Con- 
trols'' written bv John S- Hahn, liaison 
cngincct. Rohr Aircraft Co., Chula 
Vista, Calif., and published on page 
no of Avution Week's Aug. 4 issue; 

"With reference to the letter con- 
cerning Viscount controls published in 
vnur .August Ath issue, we wish to state 
tliat, although the Manchester accident 
investigation itself concerned only 
aileron locks, a complete investigation 
was naturalli’ made by Vickers of all 
the other eonttnl lock systems. 

"It is completely impossible for any 
stray object or even for unlashed freight 
to operate these locks. Major struc- 
tural failure would be necessary first. 
Nevertheless, further safegiurds have 
been introduced. The suggestion that 
such things have not been considered 
is a pointless insult to the integrity of 
the British industry and of the relevant 
government agencies. The suggestion 
that the lock.s slioiild be on the cockpit 
controls ignores the point of the locks 
which is to prevent gusts, etc., loading 
the cmittol system when the aircraft is 
on the ground- If the locks arc at the 
cockpit end of the system, then the 
gust revctsals arc fed right along the 
controls to the cockpit before being re- 
sisted. Many reversals ate, therefore, ap- 
plied vvliich cannot be statistically evalu- 
ated for fatigue calculations. Tliis is 
elciiicntary design knowledge. The sug- 
gestion of spring loading the cables into 
locked position tlins requiting tension 
on the cable for unlocking is by defini- 
tion a fail dangcious concept should the 
cable break- \Vc also point out that the 
ailerons are interconnected so that to 
lock one is to lock both. 

"Thc last two paragraphs of the let- 
ter arc further gratuitous insults to the 
official court of investigation which had 
the benefit of top engineeting and 
scientific evidence from Famborougb. 
A. R- B., BEA and Vickers. This cv i- 
dence followed months of most careful 
and thorough accident investigation. 

‘■'1110 writer of that letter, bv impli- 
cation. admits lie has not read the 
evidence or even a full report of the 
inquiry and it is difficult to understand 
vvhv he sets bis views above those of 
highly qualified and independent en- 
gineers (it world repute who spent 
months on the case. 

"It is a fact, furthermore, that the 
Viscount has a safety record much bet- 
ter than world average, even including 
a mid-air collision, and that over 320 
of these aircraft arc now in daily service 
all over the world witli a reputation in 
all aspects which is second to none." 


Airlines to Buy Doppler on Gamble 

Washington — Major international Current thinking at AT.A and Arinc 


airlines, several domestic carriers and 
three avionics manufacturers intend to 
proceed witli tltcir plans to buy and 
rn.ild 8.800 me. Doppler radar on a 
calculated-risk basis as result of recent 
I'cdcr.il Communications Commission 
compromise move (,AW Aug. A. p. 25). 

Although the commission denied an 
airline petition to revoke its earlier 
action to move civil Doppler radars otrt 
of 8,800 me. band to 13,000 me. band, 
I'CC indicated its willingness to grant 
regular licenses, normally for five years, 
for 8.800 me. airline radars and to 
attempt to provide reasonable amortiza- 
tion period for such equipment. 

Despite qualifications and ambigu- 
ities in Fee's tca-nt shitement. inter- 
national and several domestic carriers 
appear ready to gamble on a reasonable 
lifetime for the 8.800 me. equipnrent. 
On this basis, Bendix Radio, Collins 
Radio and General Prcci.sion Labora- 
tem intend to proceed with design and 
manufacture of 8,800 me. equipments- 
Radio Corp. of .America, vvhicli had 
suspended its 8,800 me. Doppler pro- 
gram in June, is now reconsidering. 

Aeronautical Radio Inc., and Air 
Transport .Assn, will neither encourage 
nor discourage airlines from ptoceeding 
with 8,800 me. but will urge carriers 
to make individual evaluation. 


is that the two airline industry groups 
plus several avionics manufacturers 
probably will file suit in Federal Court 
of .Appeals, claiming that FCC’s April 
16 action exceeded its statutory author- 
ity bv repudiating the International 
Rlidio Treaty of 1947 to wliieli V. S. is 
a signatory, as predicted bv AviAitON 
Week (June 30, p. 28.) 

Three Carriers Win 
New Southern Stops 

AVasliington-Eastern. National and 
Southern airlines last week received 
tentative Civil .Aeronautics Board ap- 
proval for new services in an expedited 
portion of the South East Local Scnicc 
Case (AW .April 21, p. 371- 

CAB vote would allow Southern 'to 
serve Huntsville and .Anniston. -Ala., in 
addition to Eglin -AFB. Fla., between 
New Orleans and Panama Citv. Ma. 

Eastern would serve Mclbo.iruc, Fla.. 
on its Miami-Midvvest route. 

National also would serve Melbourne 
on its notida-Housfon route along with 
exemption aiithoritv to provide one 
daily roundtrip to Orlando on the air- 
line's interchange senice with Delta 
and American between Miami and 
points west of Dallas. 
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U. S. Carriers Gird for Bilateral Battle 


By L. L. Doty 

Washmgton-Francc's denonciation 
of its bilateral nir pact with the U.S. 
last month (AW July 28, p. 30) is stif- 
fening domestic trunkline resistance 
ag-ainst any further route grants to for- 
eign flag carriers within the U. S. 

Most U.S, airlines, paiticulacly the 
transcontinental carriers, look upon the 
I''rench move as a tactical maneuver de- 
signed to pressure the State Depart- 
ment into a mote generous attitude 
toward the French. 'I'hese caniers are 
worried that during the next 12 months 
— tlie period of grace before the agree- 
ment is actually terminated— the State 
Department will concede to at least 
some of F' ranee's demands. 

Both international and domestic air- 
lines will fight any action that will in- 
crease competition. But tire concern 
of domestic airlines is more deep-seated 
since they already have seen a signifi- 
cant amount of traffic diverted from 
domestic routes to the newly estab- 
lished polar routes bctvvecm the West 
Coast and Europe. 

Ftance is definitely seeking a polar 
route between the 3Vest Coast and 
Paris to match those operated bv TWA 
and Pan American. During tlic final 
moments of the latest bilateral negotia- 
tions between France and the U. S., a 
polar route was offered Ait Ftance by 
lire State Departmcirt, but it was re- 
jected as not enough. 

Ftance wants a far broader concept 
of a route exchange between the two 
countries than is now contained in the 
bilateral agreement. In effect, the for- 
eign carrier is asking that it be permit- 
ted to serve every U.S- gateway city in 
•America now served by U. S. interna- 
tional airlines operating into Paris. 

cate TWA domestic routes. 

Tlic polar route request was enough 
to evoke protests from transcontinen- 
tal domestic airlines. But any move to 
ease Air France’s routes into domestic 
territory would draw opposition. 

Already, these airlines have declared 
that the grant of traffic privileges be- 
tween San Francisco and New York 
being sought indirectly by Qantas Em- 
pire Airwa« (AW May 19, p. 38) 
would set a dangerous precedent. And, 
tbev add. any precedent established by 
surrendering to Air France’s demands 
would open the floodgates of U.S. traf- 
fic to any foreign carrier. 

The State Department is giving no 
due as to its position on the issue ex- 
cept to say that the U.S. is ready to 
resume negotiations whenever France 
is ready. One State Department official 
was at’ pains to make it clear that the 


renunciation of the bilateral did not 
spell a finish to air sen-ice between 
Ftance and the U.S. 

He went one step further and ex- 
pressed confidence that the service 
would continue even after the bilateral 
was terminated, explaining that temii- 
nation of the agreement 3id not auto- 
maticallv stop Foreign carrier permits- 

He did admit that, after the 12 
month grace period, the two countries 
could "agree to disagtcc” and drop the 
service but evidenced hope that settle- 
ment would be reached before then. 
He confessed that the State Depart- 
ment feels Air Ftance has "a good 

In any bargaining on routes, France 
has two points against her from the 
start. In the first place, approximately 
26% of all Ait France's international 
traffic is U.S. traffic- Secondly, the 
coiintty has nothing to offer the U. S. 
in additional routes in exchange for 
those it seeks. 

Threat Debated 

Whether Air France will be willing 
to sacrifice so large a share of its total 
traffic by carrying out the tlircat to 
terminate the bilateral agreement re- 
mains to be seen. Some obseners be- 
lieve that France is serious in its warn- 
ing and that it feels U.S. carriers will 
be unwilling to bypass so important a 
tourist area as Fiance, even tliough the 
percentage of such traffic to all U. S. 
international traffic is onlv 8%. 

Privatelv. some observers fed tliat 
Ftance is betting that the hvo U.S. car- 
riers involved. Pan American and TWA, 
will never agree to serve Brussels jointly 
instead of Paris in the event of a break- 
down in the agreement and that this 
difference will leave the State Depart- 
ment no alternative than to concede to 
Ail France's wishes- 

On the point of route exchanges, 
Ihancc contends that reciprocity was 
the intent of the 19A6 agreement. At 
the time of the agteement. neither na- 
tion visualized the teclinieal advances in 
airaaft that would permit polar and 
other nonstop operations. 

The agreement now grants American 
flag carriers the right to operate from 
anvvvhcre in the U. S- to Paris and 
Nice. It allows Air France to operate 
from anvvvherc in Ftance to Boston, 
New A’otk, Chicago and Houston. 

Domestic airlines argue that this is 
a fair excliange of cities with Ait 
F'rance having the better of the deal. 
The F'rench government argues that it 
is unreasonable to prohibit Ait France 
from competing with U. S. carriers in 
the U.S. while the latter can compete 
with Ail France in France. 


Crux of the issue on the bargaining 
table is that France has nothing to offer 
the U- S. that U. S. carriers really want. 

The French threat to withdraw from 
the bilateral agreement began about a 
year ago after the Civil Aeronautics 
Board granted TWA and Pan American 
the right to fly the polar route from the 
West Coast to London and Paris. Early 
this year, the French intensified the 
threat to scrap the pact as negotiations, 
which resum^ last October, began to 
flag (AW March 3, p. 125). 

The French government emphasizes 
that there are no political connotations 
in tltc denunciation of the agreement 
and that the action was based on com- 
metcial tcasons only. Attempts to pin 
the denunciation on the new de Gaulle 
government are discounted by the State 
Department on grounds that the move 
began long before Gen. Charles 
de Gaulle acceded to power. 

The international controversy undcr- 
scotes the stake nations throughout the 
world fee! thev have in the expansion 
of their airlines for national prestige 
and as a means of strengthening na- 
tional economy. Tliis factor is apparent 
in the operating policy of smaller air- 
lines as well as the larger carriers. 

For example, unnoticed behind Ait 
France's fight for U. S. traffic privi- 
leges. is a hid bv the privately-owned 
French carrier. TAI, for an extension 
of its routes from Australia to the West 
Coast via Honolulu. Although the 
French government is not pressing this 
request at present, it is not, by any 
means, being shelved. 

Foreign airlines ate naturally eager 
to capture as large a share of the lucra- 
tive American tourist market as thev 
can and arc seeking a wider range of 
U. S- gateways as a means of attaining 
that end. Domestic carriers arc urging 
tliat the moves be arrested immediately 
since competition within the U.S. is 
already so keen that load factors gen- 
crallv ate tumbling downward month 
after month (AW Julv 21, p. 33). 

According to the Air Transport Assn., 
75% of ail traffic between the U.S. 
and other countries was carried on 
U.S. airlines in 1949 and 22 foreign 
airlines were sharing the U.S. market. 

Bv 1957, the nuni'ber of foreign car- 
riers operating into U. S. markets had 
grown to 39. and only 63% of the total 
traffic flew under the U. S. flag- 

Bchind the controversy is a growing 
fear among both international and do- 
mestic carrier that the Soviet Union’s 
Aeroflot state-owned airline may cven- 
tuallv gain a strong foothold in U. S. 
markets as a result of the precedents 
that have already been established in 
bilatcrals with other countries. 
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This Skipper Flies the“Seven Skies” 

Sea captains of the 1800’s took years to soil the 
“seven seas''! Now modern skippers like Air France 
Captain Andre Chatel fly the “seven skies" in a 
matter of days. His swift Super Starliner spans 
the Atlantic ovcrnighil Continuous ground-to-air 
radio contact keeps him in constant touch with 
weather and spotting stations around the world. 

Captain Chatel flys more thousands of miles in a 
year than his salty counterpart logged in a lifetimel 
And even with this proud recoi-d, he is typical of 

WORLD'S LARGEST AIRLINE/ WORLD'S MOST PERSONAL SERVICE 
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all Air France pilots. Fly with him soon across 
the “seven skies" to Europe, The Middle East, 
Fai' East, Africa and Mexico on Air France— the 
world’s largest airlinel 


SHORTLINES 


^Alaska Airlines has begun a new 1ux- 
ur\- sen'ice between Portland and Seat- 
tle and Fairbanks and Anchorage using 
custom built Douglas DC-6C aircraft. 
ITic airline is scheduling daily nonstop 
flights, except Saturdar. from Seattle 
to Fairbanks with an extra over-night 
nonstop fligitt scheduled from Seattle 
to Fairbanla on Friday. Departures are 
scheduled from Portland Tuesday, 
Tiiursdav and Fiidav. 

^ Bcaniif fntcmalional Airways reports 
a 4d.7% increase in its ait express ton 
miles for the first five months of 1958- 
686,608 express ton miles as compared 
with 474.153 express ton nriles tor tlie 
same period of 1957. BraniR flew 
2,338,673 freight ton miles in the first 
five months of this year, a 26.645 in- 
crease against 1,846,673 freigiit ton 
miles in the first five montlis of 1957. 

► Bristol Aeroplane Co. lias sold a 
Britannia 307 airliner to Ait Charter 
Ltd., an independent British operator, 
for use as a troop carrier and general 
cliartcr operations. The aircraft will be 
fitted to transport mote than 100 pas- 
sengets or fullv equipped troops. Or- 
ders for 23 Bribnnias m a special 250- 
seties troop and cargo version arc now 
being readied for Britain’s Ministry of 
Supplv and RAF Transport Command. 

► Emery Air Freight Corp. reports a 
second quarter 1958 net income of 
S37.318, a 7.2% increase ova first 
quarter net income of 581,450. 

► Iiitcniational Ait Transport Assn, has 
announced REAL-Aeioviiis Nacional, a 
Brazilian international carrier, as 
I.AT.A’s 86th member company. 

► Mohawk Airlines is replacing its male 
flight agents with female stewardesses 
cm all its flights. From 1947 through 
l',‘49, Mohawk employed only liostesscs. 
.As of Jan. 1, 1950, the transition to 
male flight agents was complctcd- 
Tlicn, on July 1, 1955. the airline again 
began using hostesses. Transition will 
he completed by next April 30. 

► Northwest Airlines' operating reve- 
nues tor the first six montlis of 1938 
totaled 544.106,208, an increase of 
1 5% over the same period of last vc.nr. 
Net income tor the first half of 1958 
w'as 5521,713, including 5429,479 ob- 
t.iincd bv property disposal. Compara- 
bit 1957 figure totaled 5908,545, made 
possible bv income of 51,095.052 from 
disposal of flight equipment. Hie air- 
line’s total June, 1958. operating leie- 
mies were 59,960.275. up 20% from 
June. 1957. 


AIRLINE OBSERVER 

► Battle between flight engineers’ and pilots’ unions has become intensified 
as a result of conflicting reports bv tw o emergency boards (AW Aug. 4, p- 
41 and AW' July 28. p. 32). Both unions are determined to stand firm in 
their opposition to one another that, for the present at least, a scries of 
strikes against carriers introducing jet transports this year and early next 
year mav be in the offing. F'liglit Engineers' International Assn, resumed 
negotiations last week with Eastern Air Lines after a ringing denunciation 
of presidential fact finding board which earlier recommended that tlie 
airline require third crew members to be pilot-qualified. 

► Watch for Canadian government to quasir any competitive threats 
against Trans-Canada Airlines on the airline's transcontinental monopoly as 
a result of a recent report by a British aviation consultant who suggested' 
only token competition on donrestic inter<ity routes for TCA for some years 
in the future. Heavy traffic routes between Montreal, Toronto, Winnipeg 
and Vancouver are expected to be protected for the government-owned air- 
line. Other carriers, using multi- and twin-engine aircraft, will continue 
itndcr the present strict regulation. Rejmrt also urges that operators of 
single engine aircraft and helicopters bo allowed freedom to operate whetc- 
cvee they can And business ... a suggestion opposed by most Canadian 
aviation organizations w4in feel such comjictition may result in a price war. 

► English fimi of International Acradio Ltd, will supply ground ILS ^uip- 
meut to Hungarian civil aviation autlioritics and airborne ILS units to 
MALEV, tlie Hungarian airline. Contract agreement calls for installation of 
Fl'C 1100 ground ILS equipment at Krchigcy, the Budapest airport, by 
winter. Aircraft will be equipped with S’l'C units for which a limited num- 
ber of iiamses have been issued following a delay in negotiations held up 
by an export embargo on the airborne equipment. 

► Noise level of Lockiiccd Electra will be “substantially lower” than that of 
present four engine propeller aircraft, according to recent study conducted 
for the Port of New York Autliority, TTre Port Authority said it expects 
no problems in handling the hubopiop plane which is quieter, 1.47 mi. 
from start of takeoff, than present airlines ate at a point Z.2 mi, awav. 
Tests were made at indicated ait speeds from 130 to 180 kt. to simulate 
tvpical airliner climb-outs. 

► Noise level of tlie Soviet Tu-104 lias forced it to use Lc Bourget terminal 
instead of Orlv l''icld on the Paris-Moscow route. Paris Airport Authority 
reports tlic .Aeroflot jet was sliiftcd to the less densely populated area because 
of the "excessive noise of the reactors." 

► Japan Air Lines plans to issue an additional 1,433,200 shares of slock. Tlic 
shares, with a face value of nearly 52 million, will increase JAL capital 
from $19.9 million to 521.9 million- Stocks will be allotted to stocklioldcrs 
at the rate of one share pet 10 holding stocks. 

► Ansett-.ANA of .Australia has placed orders for additional turboprop equip- 
ment. including six Fokker l''riendships. two Viscount S32s and two more 
Locklict'd F.lcctras. Canberra government has not approved additional 
Electra purchase but is expected to do so. Ansett plans turboprop service 
on all its main routes bv earlv next veat and is scheduled to take delivery 
of its first Electra by March, vvith Viscount deliveries beginning in Jamuiry. 

► Fliglit Engineers International Assn, has signed new contracts with the 
Flying Tiger Line and Seaboard & Western Air Lines- The two-year contracts 
involve about 147 fliglit engineers. Third-man-in-cockpit qualification issue 
did not arise in the negotiations because neither of the cargo airlines has 
ordered jets or tiirbojirops. 

► Eastern Ait Lines has extended its contract vvith the CE-BE Chemical 
Co. Inc., Dmviiev, Calif., fot dc-seii!ing, repair, rework and rcsealing of 
integral fuel tanks' on the airline's Constellation fleet. Contract covers work 
on 18L-749 type. 12 L-1049s and option on 16 additional 049s at the 
company’s Long Beacli -Airport facility. 
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WESTERN'S THRU CHAMPAGNE FLIGHTS^ 


"THE WONDERFUL WAY TO MEXICO CITY 


Sahidos, amigos! 

Welcome to your reserved seat on a fiesta air cruise 
to Mexico City— Western’s incomparable Champagne 
Flight- You're off to a wonderful trip! 

Here's your chdled glass of private stock cham- 
pagne. Be our guest for a leisurely, full-course dinner- 
complete from appetizer to pastry cart— while you relax 


in real Mexican atmosphere. Magnifico! 

Western's Champagne Flight combines Old World 
charm and New World luxury for the finest hours in the 
sky today. And you can enjoy through one-carrier 
service from all the West! 

It’s a real “fiesta flight''— on Western Airlines, the 
wonderful way to Mexico City! 




SPACE TECHNOLOGY 


NASA Details Space 

Washiqgton— Proposals for a $145 niillion contracting 
progtam with industrs- for space research and dcs’clopinent 
was included in the supplemental budget request presented 
Congress by the new National Aeronautics and Space 
Administration. 

It is complemented by a 532.2 million NASA research 
and dcxclopnicnt program with other government agencies, 
•such as USAF’s Ballistic Missiles Division. Of the total 
$187.2 million requested for research and development. $117 
million will be transferred to NASA from Defense Depart- 
ment accounts. 

Aviation Week is presenting below a detailed breakdown 
of the proposed industry contracting program as a service 
to its readers. For a report on the over-all NASA budget 
request, including the construction and equipment program 
and salaries and expenses, sec story on page 18. 

General 

Space Science $18,280,000 

Design and development of vertical probe 

rocket vehicles $500,000 

Research and development on scientific in- 
strumentation for vertical probes such as 
temperature, density and spiectrographic 

devices 700,000 

Services for launching, tracking, data reduc- 
tion and analysis for vertical probes 1,750,000 

Research and development on scientific in- 
strumentation packages for satellites. In- 
frared radiation, cosmic rays, meteorites, 

X-ray radiation, magnetic fields and other 
geophysical phenomena will be investi- 
gated 3,000,000 

Services for tracking and telemetering opieca- 
tions, and data reduction and analysis for 

satellite experiments 3,250.000 

Development of lunar probe instruments, in- 
cluding surface scanner and specialized data 

playback and display instruments 700,000 

Initial study of techniques for effecting land- 
ings of instrument packages on the moon. 200,000 

Studies on long-range telemetering systems 

particularly adapted to lunar probes 80,000 

Initial studies of trajectories, missions and 

vehicle design for interplanetary probes.. 1.600,000 

Study of the performance requirements of 

satellite-home astronomical telescopes ... . 100.000 

Prototype satellite-borne astronomical tele- 
scope development 1.200.000 

Command control and data handling and 
transmission for specific application to 
satellite-home astronomical telescopes... 1,200,000 

Vehicle design and construction for astro- 
nomical satellites 800.000 

Design studies on satellite booster vehicles. . 1,000,000 

Design studies on upper-stage rocket-assem- 
blies for satellites 700,000 

Analyses and studies on vehicle-home sensing 

devices to be used in probes and satellites. 500,000 

Studies of data handling devices of the tvpe 
used in processing recorded experimental 
data 100,000 


Contracts Program 

Studies relating to the development of tele- 
metering receivers of the type used in the 

satellite program 200.000 

Studies of precision requirements and system 
arrangements for range and range-rate svs- 

tems 200,000 

Design studies for interplanetary probes. . . . 400,000 

Miscellaneous repairs, alterations and minor 
, construction 100,000 

Space Technology $46,800,000 

Initial development contract for a million-lb. 

thrust rocket motor $10,000,000 

Development contracts for high-energy rocket 
motors ' 6,900,000 

12.000- lb. thrust (luorinc-hvdiazine motor 

2.320.000 

80.000- lb. thrust fluorine-hvdrazine motor 

3.580.000 

100.000- lb, thrust hvdrogen-oxygen motor 

1,000,000 

Solid propellant rocket motor development 

contract 1.700,000 

Studies of electric propulsion for space 

vehicles , 200,000 

Research and development on improied 

auxiliary power supplies 2,200,000 

Design or specific power units 800,000 

Investigations of energy sources 600,000 

Development of generators, 
r^ulators and controls. .. . 800,000 

Inscstigation of reaction controls for space 

vehicles 700,000 

Investigation of angular momentum controls 

for space vehicles 950,000 

Retro-rocket systems including investipfions 
of rocket types, thrust programming and 

controls 500,000 

Studies on gravitv stabilization techniques for 

altitude control 700,000 

Studies and prototype eqiripment dei'elop- 
ment for the following phases of data han- 
dling and data transmission 2,500,000 

Information coding and proc- 
essing 800.000 

Receiving components and 

systems 400.000 

Transmitting components and 

systems 400,000 

Erectable antennas for space 
lehiclcs and orientation de- 
vices 600,000 

General studies, such as the 
multi-purpose use of trans- 
ponders, the improvement 
of analog-digital converters 
and the derdopment of 
data recording and retrieval 

techniques 300,000 

Studies of the task requirements for space 

vehicles using manual controls 300.000 

Studies of naviptional and mapping display 

devices for use in space vehicles 450.000 
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Design studies for prototype control con- 

Development of personnel equipment includ- 
ing air supply and renewal, waste dis- 
posal, emergency protection, and food sup- 

Research and development on guidance sys- 
tems for space vehicles, including efforts 
on sensors such as gyroscopes and star 
trackers; servomechanisms; systems analyses 
for specific missions; and construction of 


experimental units 

Launching guidance 1,500,000 

Midcourse guidance 1,200,000 

Terminal guidance 1,200,000 

Landing control svstems.... 400,000 
Research and development on computers 


for vehicle-borne systems and for the im- 
provement of ground-based computers used 
to derive detailed orbital or flight path 

constants of space vehicles 

Solid state components 800,000 

Mechanical design and pack- 
aging 900,000 

Logical design 700,000 

Input-output devices 1,100.000 

Reliability analyses 200.000 

Instrumentation research and development to 
improve the sensitivity, range and relia- 
bility of existing devices and techniques 
and to bring to an acceptable point of de- 
velopment those techniques and instru- 
ments which ate requited for scientific 
studies in space, but which have not yet 
been reduced in size and/or weight to 

acceptable values 

Sensing devices for field, par- 
ticle and radiation meas- 
urements 1.200,000 

Sensing devices for biological 

and medical ineasuremcnts 300,000 
Sensing devices for determin- 
ing the petfonnance of the 
vehicle and its booster rocket 550,000 
Data switching and internal 
storage devices, such as 
magnetic or electrostatic 

tapes 550,000 

Studies on methods and 
equipment for the meas- 
urement of vehicle position 

and velocity 850.000 

Development of stabilization system for a 

100-400 lb. payload 

Development of stabilization system lot a 
large capacitv (more than 2,000 lb.) 

payload 

Development of subsystem units for shibilizcd 

platform application 

Design work and adaptation of an IRBM 
booster for flight testing of high-energy 


Design studies and development of a mate- 
rials test satellite 

Development of a solid fuel booster motor. . . 
Investigations of energy sources for use as 
auxiliarv power supplies in space vehicles. . 
Phvsiological and human engineering shidics 
of the tasks invoked in .space vehicle op- 
erations 

Studies in logical design for computers 


250,000 


4,300,000 


800,000 

1,100,000 

1.700.000 

1.300.000 

300.000 

200.000 

150.000 

100.000 


Reliability analyses for computet systems. . . . 100,000 

Design studies rsn switching and data storage 200,000 
Systems analyses on position and velocity 

measurement techniques 50,000 


Meteorology and Communications. $4,220,000 

Development of meteorological satellite pay- 

Ilcat balance and infrared 

spectrum units 400.000 

Television-type cloud-covct units 

Studies on advanced experi- 
ments 200,000 

Communications service developments 

Analysis of reflector sphere ex- 
periments 100,000 

Studies of channel require- 
ments 120,000 

Studies of passive reflectors.. 200,000 

Studies of active relays 150,000 

Studies of electromagnetic 

propagation ■ 50,000 

Design of a communications 

relay satellite 1,400,000 

Technology of Manned Space 

Flight Vehicles $6,500,000 

Design and development of capsule units for 

manned space flight $1,700,000 

Design and development of electronics units 
and instrumentation for manned flight cap- 
sules 1,000,000 

Development and adaptation of booster units 
for small-scale and full-scale flight experi- 
ments 3,800,000 


Total $75,800,000 


$2,200,000 

1,600,000 

2 , 020,000 


R&D — Supplies and Materials 


Space Science 


$27,420,000 


Rockets used as vehicle propulsion units for 
vertical probes (approximately 30 vehicles— 

Jasons and Aerobees) 

Components and materials used in the assem- 
ble and test of the scientific payloads of 

the vertical probes 

Booster rockets for geophysical satellite proj- 
ects. 'Ilicse arc modifi^ IRBM units (six 
or eiglit units of Jupiter and/or 'ITior type) 
I'ppcr stage rocket systems for geopliysical 
satellite projects (eight modified Van- 
guard or Sergeant systems) 

Vcliicle-botnc sensing devices for use in the 

S hvsical satellite projects. This will in- 
r units used in monitoring the per- 
formance of the propulsion stages and items 

within the payload 

Material used in the assembly of test fixtures, 

calibration jigs and the like 

Supplies used in assembling test bench ver- 
sions of data handling devices 

Components and materials used in the asscin- 
hlv of experimental and prototype teleme- 
tering transmitters. Includes units to be 
tested for environmental performance 
which will be expended in testing 


$3,000,000 

750.000 


6.500.000 


2,000,000 

300.000 

100.000 


700,000 
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Eimac Klystrons Going Strong 

after 25,000 Hours in Pole Vault Tropo-Scatter Service 


After 25,137 hours on the air, ond still in perfect operating 
condition, this Eimoc 3K50,0O0LF UHF klystron hos been ac- 
quired through the cooperotiois of the U.S. Air Force and Cono- 
dion Marconi, Ltd. This klystron was one of the original lubes 
installed in ProiecI Pole Vault, the first tropo-scatler communi- 
cations line ever established, The tube is just one of o number 
of Eimac klystrons thot hove exceeded 25,000 hours of reliable 
on-the-oir lime in this system. Eimac klystrons are used as final 
ompliPers in the Pole Vault 10 kilowatt transmitters that hondle 
multiple-channel voice ond teletype communications. Experi- 
ence with this first system in our early warning defense network 
confirmed klystron-powered tropospheric scatter as on oul- 
stondingly dependable system of long distance communication. 


The exceptionol performance of these lubes under the diffi- 
cult logistical and environmental conditions of the far north is 
indicative of the reliability ond conservative rating el perform- 
ance-proved Eimac external-cavity klystrons. Eimac amplifier 
klystrons ore now being used extensively for tropo-scatter com- 
munications throughout the United States, Canoda and other 
regions of the world. Eimoc klystrons for communicotions and 
pulse applications are now available covering frequencies 
from VHP to SHF and to multi-megawatt output powers. 


For fu 




EITEL-McCULLOUGH, INC. 

iot refioble fropo-searier klysfrons 


Products Desiened and Manufactured by Eimac 

Negative Grid Tubes Vacuum Tube Accessories 

Reflex and Amplifier Klystrons Vacuum Switches 

Ceramic Receiving Tubes Vacuum Pumps 

Includes the most extensive line of ceramic electron tubes 

n. - 



100,000 


Components and materials for the develop- 
ment of telemeter receivers and ruccising 

systems -100.000 

Components and materials for flic develop- 
ment of range and range-rate measuring 

systems 370.000 

Booster rocket systems for lunar probes (tvs’o 

units of Thor and/or Jupiter type) 2,300.000 

Upper stage rockets and .isscniblics for lunar 

probes 1,400.000 

Materials and components for the develop- 
ment work on the lunar probe payload 200,000 

.Materials used in initial investigations of the 

lunar landing problem 100,000 

Optical, mcclianical and electrical compo- 
nents used in descloping a prototype satel- 

lite-bome astronomical telescope 200,000 

Materials and components for the develop- 
ment of a command orientation control, 
data liandling and transmission svstem for 

tlie astronomical telescope 200,000 

Materials used in the development of a pro- 
totype satellite vehicle carrying an astrono- 
mical telescope 100.000 


Space Technology $1 7,300,000 

lixperimental units to be tested in tlie de- 
velopment of solid propellant rocket 

motors (new development) 2,000.000 

Components and materials to be used in the 
development of electric propulsion systems 

for space vehicles 100,000 

Components and nvatcrials used in the de- 
velopment of auxiliary power supplies. 

To be used in the following areas: 

SpeciBc package designs 100,000 

Energy source development .. 100,000 

DcvcTopinent of generators, 
regulators and power supply 

controls 300.000 

Components and materials used in space 
vehicle and rocket control system de- 
velopment as follows: 

Reaction control systems .... 200,000 

Angular momentum control.. 400,000 

Retro-rocket systems 200,000 

Components and materials used in develop- 
ment of data handling and data trans- 
mission sv'stcms for space vehicles. As 
follows: 

Coding and processing studies 200,000 
Receiving components research 200,000 
Transmitting components re- 


search 200,000 

Erectable antennas research.. 100,000 


Other areas such as transpon- 
der, converters and recorders 200,000 
Components and materials used in research 
and development on displays and con- 


trol consoles for space vehicles; 

For materials used in bask 

studies 50,000 

For mapping svstem studies.. 200,000 
I'oi prototvpc and/or mockup 

consoles 400,000 

Components and materials used in develop- 
ment of personnel equipment 100,000 

Components and materials used in studies 
of guidance systems, as follows: 

For launching guiimee 400,000 

For midcoursc guidance 300,000 

For terminal gitidanec 300,000 


Components and materials used in com- 
puter research and development, as fol- 


lows: 

Rcsearcli on solid state com- 
ponents 200.000 

Studies of packaging tech- 
niques 200,000 

Research on logical design... 100.000 
Development of input-output 
devices 200.000 


Components and materials used in instru- 
mentation research and development, as 

For development of field, par- 
ticle. an^ radiation measure- 
ment devices 200.000 

For biological and medical in- 
struments 100,000 

For veliide performance meas- 
urements 1 50.000 

For data switching and storage 

devices 300.000 

F'or transmitting components 
for range and velocitv sys- 
tems 100,000 

For receiving components for 
range and velocity systems. 100,000 
I'or transponder development. 100,000 
Components and materials used in re- 
search on stabiliaed-platfomi systems; 

For light-load platforms 300,000 

For hcavv-load platforms 300,000 

h'or stabilization subsystem de- 
velopment 500,000 

Booster rocket systems for !ii|h-ener|y fuels 
system test vehicles two units of Sergeant 


and systems 2.300,000 

Booster rocket systems and payload recovery 
systems for material test satellite (two units 
of Tlior and/or Jupiter rocket systems and 

retro-rockets) 3,500,000 

Test vehicles for solid-fuel rocket develop- 
ment (five Sergeants or equivalent) 2,500.000 


Meteorology and Communications. $5,700,000 

Components and materials for development 
of infrared and heat balance instrumenta- 


Coinponcnts and nvatcrials for use in develop- 
mental work on the television-type cloud 

cover satellite equipment 

Booster (one Thor-Able) vehicle, and payload- 
recovery system hi a meteorological satel- 
lite 

Materials for studies of passive rcficetors for 

communications scrvaccs 

Components and materials for tcscarch on 

active relays 

Booster (one Tlior or Jupiter) and vehicle for 
initial communications services satellite. . 

Technology of Manned Space Flight 

Vehicles $21,500,000 

Ptotolype test space capsule systems (eight 

test capsules to be expended in test) 4,800,000 

Prototype capsule electronics and instrumen- 
tation (subsystems for ciglit capsules to be 

expended in test) 3,000,000 

Booster systems for small-scale flight tests 

(eight T'hcr-.Ablc or equivalent units) 8,400,000 


200,000 

200,000 

3,200,000 

50,000 

50,000 

2 . 000,000 
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for missile and 

rocket telemetry recording 

...the Honeywell 3170 

precision tape transport 

a rack-moimted unit designed by the largest 
manufacturer of instruments and controls 
— to meet the most demanding requirements of 
analog magnetic tape instrumentation. 


Examine these brief specifications on the 
Honeywell 3170 high-performance tape 
transport — designed to provide unparalleled 
flexibility and performance in accordance with 
IRIG specifications. Complete mechanical and 
electronic data are available on request — 
including application engineering assistance. 
Performance 

Extremely low "wow and flutter." 

Tape speeds available from 60 to 1 ips . . : 
selected by switch, without belt changes. 

Less than 2 seconds start time and 1 second stop 
t ime at 60 ips, with 14' reels. 

Fast forward and rewind. 

Flexibility 

Up to 14' reels with NARTB hubs standard. 
Plug-in, interchangeable, record and playback 

In-field changeover for tape widths of to 2', 
Search and control capstan, optional. 

Features 

Precision-ground mounting plates assure per- 
pendicular head mounting on change of head 
stacks. 

Precision capstan drive assembly with multiple- 
speed hysteresis synchronous motor, operated 
from line, speed control servo, or precision- 
frequency power generator. 

Closed-loop isolation of tape p>ath. with pre- 
cision, non-mechanical tape tension control of 
both supply and take-up reels. 

Honeywell multi-track heads— record and play- 
back — conform with IRIG specifications. 



The complete Honeywell data acquisition 
system features direct, wide-band FM, 
multiplexed FM, or PDM data recording by 
means of plug-in amplifiers. Electronic 
components have low zero and gain drift with 
tempwature and voltage changes. Signal- 
to-noise ratio exceeds IRIG specifications. 


For detailed information, cell your local 

1 Honeywell field engineer . . . he's as near a 

I I your phone. Minneapous-Honbywell, 
**^**^*7 10721 Hanna Street. Baltsville, Maryland. 


Booster systems for full-scale flight test (t«o 


Atlas or equivalent units) 5.500.000 

Total 571.920.000 


R&D-Equipment' 


Space Science $1,850,000 

Equipment items for research and develop- 
ment studies on vchiclc-boinc sensors. . . . 500,000 

Calibtahon and performance test equipment 
for use in the development of sehicle-bome 

spaee science instruments 700.000 

Data handling equipment such as magnetic 

tape drives and code correctors 150,000 

Ivxperimental telemeter receiver systems for 
laboratory use in developing instrumenta- 
tion techniques 100,000 

Experimental laboratotv equipment for work 
on range and range-rate measuring system. . 100.000 

Test equipment for experimental investiga- 
tions of lunar landing techniques 100,000 

Equipment for expcrimcnt.il tests of Com- 
mand control and data handling and trans- 
mission as applied to astronomical satel- 
lites 100,000 

Equipment for use in mockups of astronomi- 
cal satellites 100,000 

Space Technology $4,590,000 

Research and development test equipment 
for work on auxiliary power supplies -100,000 


Investigations of systems 100,000 

Energy source studies 100,000 

Studies of generators and con- 
trols 200,000 

Research and development test equipment 

fot use in projects on vehicle control 550,000 

Reaction controls 100.000 

Angular momentum controls. 150.000 

Retro-rocket svstems 100,000 

Research and development test equipment 
for use in projects relating to data handling 

and transmission 600,000 

Receiving systems studies.... 200,000 
Transmitting systems studies. . 200,000 

Erectable antenna studies 200,000 

Rcscarcli and development test equipment 


fot use in studies of navigational and map- 
ping systems 

Kquipment for use in setting up prototvpe 

control consoles 

l•'.quipInent for research and development tests 

of personal equipment 

Research and development test equipment 
for use in projects developing guidance 

Equipment fot use in the development of lu- 
nar landing units 

Research and development test equipment 

for computer studies 

Solid state components 100,000 

Computer packaging 200,000 

Logical design 100,000 

Input-output devices 200,000 

Research test equipment for use in the de- 
velopment of instrumentation 

Field, particle and radiation 

me-jsurements 200.000 

Biological and medical meas- 
urements 100.000 

Vehicle perfonnance measure- 
ments 200,000 

Data switching and storage de- 
vices 300,000 

Position and velocity measure- 
ment systems 300,000 

Equipment for testing stable platform devel- 
opment articles 

Light pavloads 200,000 

McavT pavloads 200,000 

Subsystems tests 100,000 

Equipment items for use in setting up sys- 
tems test vehicles and materials test satel- 
lites 


100,000 

100,000 

100,000 

600,000 

100,000 

600.000 


400,000 


Meteorology and Communications. $480,000 

Test equipment for television type meteor- 
ological satellite payload 5200,000 

Test equipment for studies of passive reflec- 
tors 50,000 

Test equipment for studies of active reby 

satellite components ’. 50,000 

Test equipment for use with the advanced 

communications satellite 180,000 


Total 57,280.000 


Company Keys Space 
Data to Civil Uses 

Glendale, Calif.— Space Electronics 
Corp., Glendale, has been fonned for 
development of ground and airborne 
electronic equipment fot missiles and 
space vehicles. One of the major ob- 
jectives of tlic company, a subsidiary of 
Pacific Automation Products, Inc., will 
be to apply knowledge gained in the 
U. S- missile and spaee program to com- 
mercial and civilian fields. 

These projected fields include use of 
relay satellites to interchange live tele- 
vision programs and other communica- 
tions. development of electronic satel- 
lites as vvorld-widc navigational aids. 


and mctcoroiogicai survciilancc .stations 
for observation of iong-rangc wcatlier 
conditions. 

Principals of llie new corporation in- 
clude Dr. J. C. Hetcher. president, and 
E. \V. Lehan. vice president. Fletcher 
previously was director of Electronics 
Laboratorv’, Ramo-Wooldridge Corp., 
with responsibility for development of 
guidance and control svstems for mis- 
siles in US.AF ballistic missile program. 

Lehan was associated with Ramo- 
Wooldridge as associate director of 
Electronics Laboratory, responsible for 
the development of concepts, system 
engineering and technical direction of 
ICBM ancT iRBM guidance systems, as 
well as project engineer for the Minute- 
man solid propellant ICBM. 


Ramo-Wooldridge 
Plans Research Unit 

Ramo-Wooldridge Corp. plans to buy 
a 90-acre site near the Chatsworth Res- 
en’oir in California’s San Fernando Val- 
ley for construction of a multi-million 
dollar research and development facility. 
First units of the new center will pro- 
vide space for some 2,000 scientists, 
engineers and administrative personnel 
in approximately 150,000 sq. ft. 

Advanced electronic research and de- 
velopment operations will be transferred 
to the new fadlity upon completion and 
space vacated at Ramo-Wooldiidge’s 
present location will be used for space 
technical Uboratorics. 
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An Exide battery gives you a feeling of confidence 

. . . confidence that you’ll be able to take off on schedule 


SILVIUM RESISTS CORROSION 



The one time when you can least 
afford a battery failure is during 
takeoff. But when you have Exide 
aircraft batteries in commercial 
planes, you have dependable pro- 
tection against the major cause of 
sudden battery failure. 




of ordinary positive plate 
Exide uses Siivium,* a 
mted alloy that resists cor- 
) to 100% longer. While in 


n stretches 


Eliminate this needless threat of 
takeoff delay from your operations. 
Install Exide Batteries. For infor- 
mation, call your nearby Exide sales 
office. Or write Exide Industrial 
Division, The Electric Storage Bat- 
tery Company, Philadelphia 2, Pa. 

*U.S. Palest 














world's seventh largest air force (485 war 
surplus planes he bought in 1947). 

He pilots the Paul Maniz Air Service 
from Orange County Airport, Santa Ana, 
Calif. Company motto: “We charter 
anything, any lime, any place.” Off-beat 
service includes an airborne ambulance 
operation, a “Honeymoon Express” for 
Nevada-bound stars, and a global shuttle 
service for magnates. Rebuilding and 
maintenance of his 50-pIane fleet— World 
War I relics to jets — goes on in three 
hangars covering i>A acres. 

“Spare" time, Mantz breaks inter- 
national records. He’s the only flyer to 
win the Bendix Trophy three times in a 
row. He holds several transcontinental 
speed records, plus the world's record for 
46 consecutive outside loops in a slock 
plane — set 27 years ago. 

In other “spare” time, Mantz borate- 
bombs the Forest Service's most unruly 
fires . . . runs the Flying Yachtsman 
restaurant on Catalina Island . . . and 
relaxes with wife and son at home — 
“home" being an ultra-swank ocean-going 
yacht equipped with radar, loran gear, 
automatic pilot and radio direction And- 
ers. (Mantz was one of the first instrument 
flyers, has lived by electronics since.) 

The Mantz world — from the incredible 
to the sublime . . . 

The sublime; Consider the Maniz- 
dirccted aerial photography in such Cine- 
rama extravaganzas as “Seven Wonders 
of the World" (a 5-month, 72,000-mile 
zigzag grind around the globe), “America 
the Beautiful,” Zanuck's new “Deluxe 
Tour” . , , film spectaculars that made 
people the world over catch their breaths. 
The flying: “Hair-raising, at times," 
Mantz tells me . . . 

Or those air thrillers like “Strategic 
Air Command.” For many grueling weeks 
Mantz chased behemoth USAF B-36's 
in his B-25 camera plane to recorij this 
monumental sky drama. (During the war. 
Colonel Mantz trained and supervised 
combat camera crews in world-wide film- 
ing operations,) 

The incredible; Those World War I 


Jerry and Yank aeroplanes seen first in 
“Men with Wings” and several times since 
—they're Mamz-buili or restored relics, 
and Mantz-flown. The Spirit of St Louis 
in the recent Lindbergh movie by that 
name — a Mantz plane, fiyable and authen- 
tic down to the last nut and bolt. The 
B-17 that cracked up in “Twelve O'clock 
High," Mantz. 

In directing “Spirit of St. Louis” aerial 
sequences, incidentally, Mantz had to 
labor along in a B-2S camera plane with 
landing gear down, flaps fully extended 
and prop in low pitch. 

Remember the older films. The time 
Mantz brought movie-goers to their feet 
by diving a biplane into a hangar doorway 
and out the other side. Or the one where 
the goggled aviator bounced his aero- 
plane off a hangar roof. (Mantz lost his 
wheels on that one,) And those spectacu- 
lar crashes into bunches of trees — Mantz 
losing his wings and nearly his tail. No 
trick shots in those days; When plot 
called for a crash or worse, Mantz stood 
in for the stars. 

“For recreation. Herb? Well, I used to 
knock navigation lights off my buddies' 
wingtips with my own wingtips. I never 
knew why I got such a kick out of that— 
I was paying for the lights." 

Though he's leaped from burning 
planes, had overzealous movie “powder 
men" sel off dynamite too soon in “bomb- 
ing" sequences, and had his relics knocked 
apart in the air, this “living legend” has 
been injured but once. A broken collar- 


Another in a series on unusual aircraft operations — 
and why the world’s top pilots, like all the 
world's major airlines, use CHAMPION SPARK PLUGS. 
Noted aviation authority reports on 


TheMantz 

World 

by HERB FISHER 


Paul Mantz’ world has been one of full- 
throttle scramble to do everything from 
the incredible to the sublime for the movie 
industry— often at the ends of the earth. 

He's been acclaimed as Hollywood's 
“most nearly indispensable man.” He's 
been hailed as one of aviation’s most 
singular “greats." Film colony old-timers 
say the fact that he's alive at 54 makes 
him an oddity. The precision master (avia- 
tion’s greyb^rds still call him "king of 
stunt men") has made his name and 
fortune outwitting personal disaster for 

Today Mantz is Hollywood's top aerial 
film director, A flamboyant personality 
in a habitat where flamboyance is the 
norm, Mantz remains the film capital's 
undisputed ace plane<rashcr, museum- 
piece restorer, reiic "stunt” flyer, aerial 
photographer — and is still introduced as 
the one-time personal owner of the 
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Navy Adapts Cockpit Display Knowledge 


By Richard Sweeney 

lohnsville. Pa.— While long range ob- 
jectives of highly integrated pilot dis- 
plays are pursued in the Army-Navy 
Instrument Program (ANIP), Navy 
seeks to use knowledge gained in the 
program to put interim advanced dis- 
plays into operational production air- 
craft as soon as possible. 

Aeronautical Instruments Laborntorv 
of Naval Air Development Center here 
has the task of readying these displays, 
and can follow three main paths to ac- 
complish its mission: 

• Use knowledge from ANIP long range 
research which can be translated” into 
production hardware svithin the time 
span allotted to develop a system for a 
particular forthcoming aircraft, 

■ Initiate research efforts on its own in 
specific areas where effort may well le.id 
to hardware for which laboratory sees a 

• Direct development efforts of the 
many contractors involved toward one 
particular system which is aimed at a 
particular aircraft. 

Over-all ANIP efforts are in three 
areas-researcli, development and ap- 
plication. Defining the terms and cor- 
relating them as they apply to this 
program could yield this dekription- 
"Diligent inquiry in seeking facts, 
truths and principles about man’s re- 
quirements ill an aircraft environment, 
wiiich can be mechanized and exhibited 
in a series of progressive steps, as sys- 
tems, for employment in specific air- 
craft,” 

In the effort, prime research work is 
directed by Douglas Aircraft El Segundo 


Division in fixed wing aircraft, by Bell 
Helicopter Corp. in rotary wing air- 
craft. and is monitored by Office of 
Naval Research . 

Development work is monitored and 
funded liy Bureau of Aeronautics 
through its field activity— Aeronautical 
instniments Laboratory of NADC. 

Applications effort, also monitored 
and funded by BuAer, works through 
specific airframe contractors. 

ANIP concept alls for showing pilot 
an analogy to visual (contact) flight to 
answer the prime questions: "What 
.im I doing?” "How am I doing?” 
"VVhat should I be doing?” 



HORIZONTAL situation display )>oiti n 
DV-4 panel has airpbne reference in cent 
illuminated pointer above and to riglil 
airplane, giving aircraft position relative 
destination. 


Vertial, flat transparent athode ray 
tube in front of pilot presents anaic^y 
to wiiat he would see looking out wind- 
screen while flying contact- Another 
cutliode ray tube presentation on hori- 
zontal plane in front of pilot makes use 
of small airplane symbol and map to 
give analogv to what would be seen 
looking out bottom of plane at ground. 
These elements are to answer what and 
how pilot is doing- 
Ansvver to what he should be doing 
is to be provided by a "pathway in the 
sky” to be presented on vertial tube. 
Pilot flies to the path. 

Data for the over-all presentation is 
to be gathered by various sensors aboard 
the aircraft, and information from these 
sensors is passed along to a central data 
computer in the aircraft. Computer 
results go to an electronic signal gen- 
erator which changes computer output 
into proper signals to generate the de- 
sired indiation on the proper indicator. 
Knotty problem in the program has 
been the signal generator. 

Electronic Signal Generator 
In April, Office of Naval Research 
announced existence of an electronic 
signal generator developed by Kaiser 
Aircraft & Electronics Division of Kaiser 
Corp.. which will electronially present 
the pthway in the sky concept (AW 
April 28, p- 83). Development of this 
generator has been termed a signifiant 
step toward ANIP final goal, 

Kaiser developed the unit with com- 
pany funds, under no contract, as a 
proprietary item. While the unit is 
very new, apparent apabilities indiate 
it may have an effect on several pilot 


AVIATION WEEK, 


vit n, 1958 



FIRST rotan* w-ing development pha.se panel, DH-2, shows pilot displays basically similaT to conventional panels, but sensing and iiifomia- 
tion presented is different. The DH-2 rotary wing effort has yielded operational equipment in the Sikorsky HSS-IN (AW June 23. p. 54). 

To Aircraft 

displav projects now in stages varying 
from proposal to flight test develop- 
mental hardvvace fabriation. 

Since ANIP work manifests itself in 
many aras, a method of identifying 
work progress has been devised, which 
uses three svmbols, two letters and a 
dash number. First letter is cither "R" 

Dr "D” denoting research or develop- 
ment. Second letter is either "V" or 
■'H” for fixed wing or rotary wing re- 
spectively. Dash number identifies the 
phase, with Army using odd numbers. 

Navy even. Thus, RV-1 would identify 
research, fixed wing, Army, first phase; 

DH-6 would specify development, ro- 
tary wing. Na\'v third phase. 

Current Efforts 

Current efforts in development ara, 
including delineation of equipments 
representing three different phases 
which either are now or soon will be un- 
dergoing flight tests, were outlined in 
a paper by Louis Guarino, superin- 
tendent. Design and Stabilization Di- 
vision. .3eronautiai Instruments Lab- 
oratory. 

Paper originally was delivered during 
dosed session of ANIP symposium in 
Los .Angeles last October (AW Oct. 

21. p. 34), and recently has been de- 
classified. Equipments described by 
Guarino arc .Acronautial Instruments 
Laboratory developmental units, un- 
related directly to flat tube equipment 
i;i flight test at Douglas FI Segundo, 

•’■•hich is actually a research tool. 

Two fixed and one rotarv wing et- 
forts-DV-2, DV4 and DH-2-were 
described in the paper. Another project 
touched on lightly was DV-IO. The 
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speed are only commands required for 
all flight modes. 


DV-2 and DV-4 equipments were 
purely stepping stones in hardware, 
with speciScations decided as being 
within bounds of realistic accomplish- 
ment within time interval allotted. 

The DH-2 rotary wing effort has 
yielded operational equipment in 
the HSS-1 helicopter, an anti-submarine 
warfare machine. 

DV-2 involved modi^ing current in- 
struments to yield a display on AN!P 
principles. Initiated in November, 
I9S6, project had a time interval of 
approximately one year, was to satisfy 
r^uirements of a high visibility day 
tighter with ground controlled inter- 
cept capabilities. Equipment was to be 
esaluated in a T2V-1 aircraft. 

First step was tabulating mission re- 
quirements, and situation and com- 
mand information pilot needs were out- 
lined for normal and intercept modes. 
In this, status and situation informa- 
tion were combined. Basic T2V-1 
equipment was analyzed for human en- 
gineering aspects. 

Track Control 

Flight direction and command ele- 
ment of ^tem was based on fact that 
any airaa/t flight path is determined by 
its vertical and horizontal tracks with 
respect to a reference, such as earth. 
Control of these tracks to achieve a 
desired path is a function of speed, 
therefore, course, speed and vertical 


Real problem of flight command, the 
paper states, lies in establishing the de- 
sirM path and determining optimum 
method of achieving it within struc- 
tural and power limits of airframe. Air- 
frame dynamics under all flight condi- 


tions, V-n diagram (plot of velocity and 
accelerations with curve indicating air- 
craft’s structural limitations) at all alti- 
tudes and speeds become integral part 
of flight director and command system. 
These flight director requirements thus 
formed the design objectives of the 
central computer. 

Computer involved is termed "Auto- 
matic Integrated Director Equipment," 
or AIDE computer, and its most im- 
portant function is computing flight 
director information. 

Ideally, Guarino says, it should be 
able to compute flight director informa- 
tion from continuous and automatic 
programming, but such a computer 
does not as yet exist for airborne appli- 
cations. For DV-2 work, compromise 
was effected wherebv pilot manually 
inserts parameters of existing flight con- 
ditions in place of automatic program- 
ming. after which computer arrives at 
desired flightpath. 

Programming is accomplished by 
quickening, unburdening and com- 
mand translation techniques developed 
for this phase from earlier studies con- 
ducted bv Naval Research Laboratory. 
These programmed signals are then 
monitored by a mechanization of the 
V-n envelope so that optimum speed 
is continuously commanded, yet struc- 
tural limits of airframe are never per- 
mitted to be exceeded. Programming 
is accomplished from a console. 

Computer used for this phase is, 
Guarino says, effectively a three-dimen- 
sional dead reckoning navigational type 
computer providing for position and 
wind correction when plane is negr a 
Taean station. GCI or vectoring in- 
formation is used in lieu when aircraft 
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SEKEMT 



RELIABLE 



qualification testing 



OF YOUR PRODUCTS 


ADEL is equipped to handle 
your environmental testing 
requirements to many specifica- 
tions, including MIL-E-5272. 

Benefit by ADEL’s unmatched 
experience, engineering skill, 
technical background and 
modern facilities. 




PRECISION 

PRODUCTS 


I DESIGNERS. DEVELOPERS, MANUFACTURERS AND TESTERS 
OF AIRCRAFT AND MISSILE HYDRAULIC, PNEUMATIC, FUEL, 
MECHANICAL AND ELECTRICAL EQUIPMENT 


1$ used in intercept mode. Three di- 
mensional information is continuously 
computed and stored when aircraft is 
in 6ci or vector mode, for use as 
required- 

Scs’eral sensors are introduced in 
DV-2. Central gvro reference system, 
tcntral air data ‘system are basically 
new. and pressure ratio transducer is 
applied to airaaft as a status informa- 
tion generator, and for the intacept, 
the AN/USC-2 Discrete Address Sys- 
tem is made a part of the system- 

VVhilc the instrument panel result- 
ing from this methodology does not 
show a radical departure from today's 
display, it is void of duplication, pte- 
sen’es the "three answer^' objective of 
the research effort using presently asail- 
able equipment- 
Spotial Orientation 

Spatial orientation is displayed in 
conventional manner, and cross point- 
ers command the direction to be fol- 
lowed. Position with respect to destina- 
tion or target is shown on central 
di.splay as distance and bearing. Time to 
go to destination or target is shown as 
a counter. Below display is a row of 
instruments which are self-contained 
standby gages, could remain cos'ered 
except in emergency conditions. 

DV-2 panel now is being installed in 
r2V-l, with flights expected to start in 

Reasons the DV-2 step was taken, 
since it provides little essential differ- 
ence in what pilot sees, is that equip- 
ment behind the panel needs develop- 
ment as much as what the pilot sees, 
Guarino points out, and ironing out 
problems takes time, needs to be solved 
in flying hardware as well as in theory 
and on paper. 

In addition, systems engineering ap- 
proach was new to this application, 
needed to be tried, the results tested, 
before the basic philosophy became a 
keystone for future work. Otherwise, 
an' undetected flaw might show up in 
several steps in the future, throwing 
entire previous work out of focus until 
error was discovered and proper remedy 
applied. 

With DV-2 well under way, DV-4 
was initiated in March, 1957. 
All-Weather Interceptor 

Requirements were for all-weather 
interceptor, including rcctoring, GCl, 
Low Altitude Bombing System (LABS), 
and airborne intercept. Fuel manage- 
ment was to be included in this effort. 
Approximately a one year time limit 
w-as applied to this effort. 

DV-2 basics hin c been relatively well 
proved out, they were used as starting 
point for DV-4 work. 

It was indicated that the following 
could be incorporated into this display: 
• Airborne intercept radar could be 



DV-4 CONTROL PANEL as it would appeoi in an operatioDal airplane is shown in a mockup. 


integrated into the system at the lock-on 

• Flight range and endurance data could 
be presented all along the mission pro- 
file so that point of return could be 
determined. 

• A computer known as LABSAC 
which essentially removes necessity for 
an identification point could be in- 
cluded in the system. 

• Expanded navigation capability based 
on great circle computation, and not 
limited by any latitude restrictions, was 

Computer, based on these require- 
ments, was to Slav at same 25 lb. weight 
and i cu. ft. volume as had been ob- 
tained for the DV-2. It w-as to be op- 
erated from a console again witli pilot 
manual inputs in place for the not-yet- 
available complete automatic piogram- 

Largest apparent difference between 
DV-2 and DV-4 units is in attitude 
displav, with contact analogy develop- 
ment undertaken for DV-4 on two ap- 
proaches. 

One approach «-as electronic displav 
generator for cathode ray tube presenta- 
tion, tlie other was electro-mechanical. 
At time DV-4 was undertaken, it was 
determined that an electro-mechanical 
unit could be fabricated within the time 
limit, wnuld be electrically and mechan- 
icalii- intcrcliangeable with the central 
displar in the DV-2 panel. 

Kaiser signal generator was unknown 
at tliis time, and indications were that 


this type display would involve weight 
and volume penalties which were nor 
worth tolerating, so clectro-mechanic-a! 
system was chosen. 

Electro-mechanical display has grid 
lines, with apex moving toward pilot as 
a function of ground speed, apex nio\- 
ing laterally as function of him rate, 
and cloud mass pictured above horizon 
to add mote motion effect when turn- 

flight director display is in form of a 
plank, superimposed o\er other attitude 
inforaiation, as closest approach to 
"path in the sky” concept. 

Relative Position 

Horizontal situation display presents 
to pilot his position relatiie to a desti- 
nation or target, with the objcctise 
shown as an illuminated reticle, yielding 
qualitatis’C position information. Pre- 
ci.se bearing can be read against nn"- 
netic heading ring or perimeter of dis- 
play. while distance in miles and time 
in minutes to destination tan be read 
out on counters. A scale changer is 
provided for the displav. 

DV-4 installation I's being accom- 
plished in a Grumman F9F-ST. A com- 
plicated radar installation is being ac- 
complished, and plane is perhaps six 
months from flight test. 

As in the DV-2. computer is keyed to 
dynamics of particular airframe, DV-2 
for T2V-I and DV-4 for F9F-ST. 
Both computers could easily be repro- 
gr.immed for any other airframe. In 
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The Business of 
Versatile Helicopters . . . 


One of Ihe primory objedivM of the Army's growing aviolion program is 

oiVcroft (ypes. The necessity of this consolidation in terms of logistics and 
over-all economy is underlirted by the continual increase in 
Ihe number of missions to be tackled on Ihe nuclear battlefield. 

The Army's H-23D "Raven" meets Ihol multi-mission requirement 
in Ihe light helicopter category. Its versatility is ottoined by o performance, 
a load and space copocity, and a ruggedness to perform its 
tasks without compromises or limitations. 

Hiller has now applied a new 305 hp engine to the basic 
H-23D ship. The resulting 12E aircrafl-Ihe most 
powerful in the two to four place class — is prepared to capture a 
whole new order of missions, many of them not previously 
considered within the reolm of light helicopters, 


HILLER 


AIRCRAFT 

FAIO AITO. CAIIFOANIA 


jCORPORATION 

I WASHINGTON, D.C. 
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ATTITUDE display portion of DV-f instni- 
in t^^ sky concept, ““""g “ 

apes of grid to indicate himing. Unit is 
electro-mechanical, 

both cases, use of tlic new c’cjiiipments 
icduces gross weight of the aircraft, ac- 
cording to Giiarino, leading to Isetter 
airfranic characteristics. 

I'oUowing DV-f, next step will prob- 
ably be designated DV-10, and mission 
will be a low-lael attack-type. Here, the 
paper states, a great deal will depend on 
airborne equipment carried and its 
method of ptesentation. Hie \aUie of 
this aircraft must be judged by ade- 
quacy of the pilot's cmirimnicnt- 

To get best results, situation, com- 
mand and aircraft status will be Carried 
forward (altliough Kaiser generator al- 
most certainly will make electronic sig- 
nal system usable instead of electro- 
mechanical). New sensors appropriate 
tor this particular mission will he added. 
New sensors will include a terrain clear- 
ance radar and a frack-wliilc-scan radar. 
Computer will further integrate the 
sensors and compute flight path from a 
programmer which considers all the 
sensors. 

Investigated and found feasible for 
DV-IO are: 

• Addition of a sciwo system activated 
from flight p;ith signals to provide com- 
plete automatic flight throughout all 
attitudes, speeds and altitudes, with full 
monitoring from structural and power 

• Computation of flight path from ter- 
rain clearance radar in accordance with 
predetermined instructions (preprogram- 
ming), 

• Use of signals from track-whilc-scan 
radar to program path according to 
either strongest target, nearest target or 
most feasible target. 

DV-IO work will bring forth equip- 
ment which would be of the level re- 
quired for the proposed Douglas A4D 
production cockpit (AW' Dec. TO, p- 
5f,). Should there be a direct rerouting 
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of the DV-10 equipment into tlie -A4D 
program, designation would 'be -AV-10, 
indicating appliention, fixed wing. Navy, 
fifth phase. In the .AV-10 phase, the 
program would be carried through flight 
test and evaluation of the equipment 
for fulfilling mission requirement in 
.AvD. hollowing this, ANIP designation 
noiild disapijcar, and project would be- 
come purely a production matter like 
Ihe rest of the .utplane, its systems and 

However, it is emphasized that there 
is no direct link between the DV-10 
and -A4D proposal at the moment. 

Considering the mission, it is mote 
likely tliat a cockpit based on ITV-IO, 


with electronic path m the sky, will be 
proposed by AlL for the forthcoming 
Grumman low level attack plane, af 
though there lias been no official indi- 
cation of this step. 

Should DV-10 be rerouted toward a 
production airplane, the cathode rav 
tulse presentation as in the A4D pro- 
posal most probably would be used, 
uhicli is a conventional shaped tube 
r.illier than flat and transparent. 

Also, indications ate presently tliat 
vvirilc the path-in-thc-sky could bo used 
to present speed commands, the DV-10 
changeover would probably use a con- 
ventional-appearing Mach-aitspeed gage, 
blit witli readouts in computed state 
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Making major 
breakthroughs in brazing 
stainless sandwich 


Two radically new process developments by 
Temco Engineering may well revolutionize 
the entire concept of fabricating stainless 
steel honeycomb structures. One is '‘Tern- 
combing, ” Temco’s continuous process of 
stainless sandwich fabrication. The other is 
a simplified “Two-Phase" method for braz- 
ing stainless honeycomb structures. Patents 
now are being applied for on both of these 
processes. 

Conventional, time-consuming batch braz- 
ing methods seem primitive compared with 
Temcombing. Panels of virtually unlimited 
size now are feasible in place of small, 
batch-made panels, thus reducing weight 
and critical tolerance errors. After lay-up. 
finished Temcomb panels can be turned 
out at rates up to 18 inches per minute, 
and at considerably lower costs then by 
batch methods. 

Temco's exclusive Two-Phase resistance 
brazing method eliminates the need for 
furnace operations. For complex shapes, 
the Two-Phase process is the fastest and 
most advanced developed to date. 


Advanced weapons systems, probing beyond 
Mach 3, demand whole new domains of 
materials and reliability. Temco engineering 
capabilities are meeting these demands 
with new developments and fabrication 
techniques in stainless steel, titanium, and 
other high-temperature materials. Pioneer- 
ingin design, tooling and production for 
tomorrow's spacecraft industry is part of 
Temco's complete systems capabilities — 
all ready to meet your challenge. 
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TOMORROW'S NEED IS TODAY'S CHALLENGE AT.. 




rjthcr than taw information. A ccm- 
UTitional-appcaring iiltiinctct would 
most probably be used. Engine gages 
TTOiild be conventional, and standby 
emergency gages covered. 

Horizontal situation display would 
probably be the fixed airplane-moving 
map t\pe. with a range circle incorpor- 
ated and digital readouts also provided. 

MiiistrafiTe of immediate payoffs. 
Guatino's paper outlined work done 
vith IISS-1 helicopter, anti-submarine 
s- atfarc craft. In accomplishing mission, 
pilot performs maneuscis comparable 
to a fixed wing ILS or GCA every 6 
min. for a 4 hr. period. 

Undertaken as DU-2, the develop- 
ment effort outlined requirements, in- 
tegrated systems and developed an au- 
tomaticallv progiammcd mancmet. 
Mancui’cr calls for hovering, motion- 
less with respect to water, at present 
altitude of 20 to ?0 ft. while headed 
into wind, and dunk the 'onar, then 
proceed to next point and repeat the 

Computet-programmer developed for 
the mission, called Helicopter Inte- 
grated Director Equipment (HIDE), 
has provisions for long range navigation 
to target area, localized navigation in 
target area. It utilizes dead reckoning 
navigation techniques with Doppler 
correction for wind and presclcetiou of 
dunking points, cruise altitude, cruise 
speeds and vertical speed rates. It com- 
putes flight path and issues director 
command signals for qclic and collec- 
tive control of aircraft. 

Unit serves both flight director and 
.Tutomatic controls. 

In automatic controls, the damning 
mode is separated from attitude stabili- 
z.ition mode so that damping or stabil- 
itv augmentation is integral with basic 
control svstem, and attitude stabiliza- 
tion is superimposed in parallel to the 
control through a unioue control stick 
steering arrangement. With this, pilot 
can override the svstem without anv 
appreciable change in feel. Tliis applies 
to cvclic as well as collective control 
Engine speed also is governed autn- 
maticallv and can be overridden by 
manual, throttle action. 

Although not the configuration of 
the DH-2 pilot displav panel, the in- 
stallation based on DH-2 has caused 
aircraft to be designated HSS-IN. 

DH-2 panel itself provides complete 
instrumentation for pilot and copilot, 
and wliile presentations appear basicaUv 
conventional, they are. like the DV-2. 
a basis from wliich future work can 
proceed. 

An additional part of the ANIP 
ITOgram. a technique for measuring and 
evaluating human performance in air- 
naft has been developed, and ^iiip- 
ment will be installed and used in the 
r>V-2 flight test program. 



Steel rings are important components of missiles, 
rockets, aircraft and engines — and here only the 
best are acceptable. “Seconds” won’t do! 
Edgewater prides itself on the dependable high 
quality of its rings. Weldless rings are rolled from 
solid blocks of steel by a process which produces 
fine-grain, uniform metal texture. Simple or com- 
plex ring sections are formed to close tolerances, 
thus reducing machining and scrap-loss, Ring 
diameters are S to I4S inches. 

We will be glad to send you our descriptive 
bulletin. 


Edgewater Steel Company 

I P. O. Box 478 • Pittsburgh 30, Penna. 
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Chance VeughI Regulus II guided mhille launcher — designed and built by Fruehauf. 


Fruehauf Ingenuity Illustrated 
In Many Ground Handling Units! 

The range of Fruehauf design and manufacturing involves 
participation in the following major projects: 


NIKE AJAX 
NIKE HERCULES 
GENIE 
REDSTONE 
BLUE GOOSE 
THOR 

REGULUS I & II 
MATADOR 


BOMARC 

ATLAS 

TITAN 

CORPORAL 

HAWK 

POLARIS 

SERGEANT 

JUPITER 


Consult Fruehauf for complete research, development, design, 
and construction facilities for any ground handling problem 
concerning missiles, guidance shelters, or weapons systems. 


MIS ?ltrPRO^ J^ISION 


10942 Harper Avenue, Detroit 32, Michigan 
5137 SouA Boyle, Los Angeles 58, Californio 



Airborne Avionics Share Antenna System 


Los Angeles— Anteiiriii systems which 
provide more reliable communication, 
navigation and identification signals 
with only half as many aircraft anten- 
nas as pte''ioush'. arc now being pro- 
duced here bv Electronic Specialty Co. 
tor use on all Century Series aircraft. 
One antenna system is used w-ith Tacan 
.iiid Il'T' (identification friend or foe) 
transponder; the other serves an air- 
borne communications receiver, trans- 
mitter .and data link system. 
"Shadowing" 

In recent years aircraft base em- 
ployed two antennas, one mounted 
atop the fuselage or tail, the other in 
the bells', to get around the problem of 
"shadowing." Shadowing occurs when 
a portion of the airplane is interposed 
between antenna and the ground sta- 
tion as freqnentlv happens during air- 
craft maneuvers. 


With two antennas, the danger of 
shadowing is reduced but another prob- 
lem arises: which antenna should be 
connected to the receiver-transmitter at 
any instant and when should the 
choice of antennas be changed. Svs- 
tems which Electronic Specialtv pro- 
duces are designed to automatically 
solve this ptobWi- 

By means of two diplexer filters, it 
is possible to operate both IFK and 
Tacan equipment from a single pair 
of antennas (topside and bellv) since 
both equipments operate in the 1,000 

To assure that ground-based IFF 
interrogation will obtain a prompt 
reply from the airplane's IF'F trans- 
ponder regardless of aircraft attitude, 
the svstcni employs a lobing switch 
which alternately connects the trans- 
ponder to the belly antenna, then to the 
topside antenna, then back to the belly 


antenna at a rate of 20 cvclcs per sec- 
ond. 'Ihe dwell-time in either position 
is sufficient for the aircraft to receive 
IFF interrogation and to make reply. 

Lobing Switch 

Lobing switch developed by Elec- 
tronic Specialty employs splash lubri- 
cation of contacts and bearings to pro- 
vide long, reliable service. Air Force 
requires the switch to pass a 1.000 hr. 
life test, or 72 million cycles without 

A signal-seeking arrangement is em- 
plovcd for selection of the optimum 
antenna for Tacan operation. Cycling 
switch transfers the Tacan receiver back 
and forth between the same pir of 
antennas used for IFF (isolated through 
diplexer filters) at rate of 70 cycles per 
minute. Selector picks the antenna with 
the strongest RE signal and stops 
cycling. 
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In Engineering— meet a man who gets resuils 



i7 


Painting pictures, designing missile systems..* 
creativity typifies the General Mills engineer 

Meet Dr. Howard Bailer, art collector, amateur painter, and Director of Engineerins 
at the Me^anical Division of General Mills. At the office or at the easel, aeativlty is Che 

This same creativity is the distinguishing feature of the well equipped, highly talented 
engineering department he directs. It is seen in every staff member— reflected in every One 
of their projects, some of which include . . . 



ling customers. We’d like Co 


MECHANICAL DIVISION 


Wlicn the RK signal drops below flic 
pre-set value, the selector switches to 
the other antenna. 

If no signal is available there, cycling 
continues until an adequate signal is 
obtained. During the cr cling operation, 
llic- cockpit azimuth indicator is auto- 
matically disabled to pre\-cnf its giving 
an erratic bearing indication. 

UHF Communications 

Similar arrangement is used for 
UHl'' communications set and data 
link operation, but a different pair of 
antennas is employed because of the 
different frequency hand. Automatic 
cycling operation stops when one of 
tiie two antennas provides sufficient 
Rh' signal to actuate the receiver 
squelch circuit relay. When the signal 
drops below the pre-set threshold, 
eyefinr automatically starts. 

If tne pilot wishes to make a voice 
transmission while the cvcling operation 
is under way, indicating lack of suffi- 
cient RI' signal from either antenna, 
the Electronic Specialty system "re- 
members" which antenna provided the 
last usable signal and automaticallv 
connects the transmitter to this antenna 
wlicn the pilot pushes his microphone 

Data link equipment has its own 
cycling switch and antenna selector, 
designed to seek the optimum signal 
antenna independently of the UHF 
communications antenna selector. Both 
can share the same antenna or operate 



F-27 Gear Control 


Integrated landing gear control used in Fair- 
child F-27 includes individual gear np-dovsn 
indicators, wheel shaped control handle 
which is held in down position by solenoid 
until weight is lifted from landing gear to 
prevent inadvertent retraction on the 
ground. Warning light can be cbecked by 
pilot when desired. Entire panel is internallv 
lighted in accordance with MIL-P-7788, 
Device is made by Avionic Products Engi- 
neering Corp., Dover, N. J. 


PIONEERING IS OVR BUSINESS 

FUEL FLOW SYSTEMS 
HEADQUARTERS 



Single engirte 


PIONEER-CENTRAL 

now builds flow meters for every capacity 


Pioneer-Central, acknowledged fuel 
flow systems headquarters for com- 
mercial and military aircraft of every 
description, has broadened its line 
to include private and executive type 
airplanes as well. 

Now, a Bendix fuel flow system on 
your private or executive twin can 
help you control fuel consumption 
with the same precision as a jet or 
commercial transport pilot. Divi- 
dends in fuel economy, greater engine 
efficiency, lower over-all costs and 
longer range are made possible. 

Two new models for lower rates of 
fuel flow are available. Indicator 



ranges from 30 to 300 pounds per 
hour for private types— from 50 to 
500 per hour for executive twins. In 
appearance and accuracy they are 
identical to their “big brother” coun- 
terparts. 

Let a Pioneer-Central fuel flow 
meter take the “guess” out of your 
plane's cruise control- See your Ben- 
dix distributor today. Write for 
publication No. 57-241. pioneer- 
central DIVISION, BENDIX AVIATION 
CORPORATION, DAVENPORT, IOWA. 



Pioneer- Central Division 

OAVeMPORt, IOWA 
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SPECIAL ACTUATORS 


» 


BENEVA'LOC’ ACTUATORS 


NAVIGATION LIGHT FLASHERS 

tk 

MINIATURE ROTARV ACTUATOR 
OEICER TIMERS 
RESn SE0UENCIN6 TIMERS 


miASlE 

ELECTRO- 

MECHANICS 




Matlon for throttle tdjuotmerit, 


vibration valve control, Bendis-Pacific Electro- 
Mectianical products offer the reliability so essen- 
tial to today's aircraft, engine and missile projects. 

Quails and reliability are vital to proper function- 
ing, and low cost actuating systems no longer can 
be measured by the initial purchase price alone. 
Maintenance expense and dependable aervice life 
are ergually important to true economy. 

The quality built Into Bendix-Pacific Electro- 
Mechanical products Is Illustrated by the fact... 
that only the famous Seneva Loc' Actuators give 
positive locked mechanical positioning ... and 
that of Bendlx-Paclfic's current Electro- 
Mechanical production is scheduled tor jet engines, 
turbo propellers. I.C.B.M.’s end drones where reli- 

For meximum reliability and cverall economy, con- 
sult your Bendix-Pacific sales engineer priur to 
finalization of your specification requirements. 




from different cntu'inns. depeiidin| 
upon the particular situation. However, 
at such times as tlic pilot is using his 
UHF' transmitter, tlie data link set is 
automatically connected to the other 
antenna to prox-ide at least minimum 
service, rather than disabling the data 
link transmission duration. 

The single-pole double-throw 
(SPOT) coaxial antenna switch, de- 
veloped by Electronic Specialty, weighs 
only 5 oz„ has a switching time of iO 
milliseconds. The two smenoids used 
each draw 0.3 amp. at 28 v.d.c. 

TTie IFK/Tacan diplexer filters each 
weigh 1 } lb. and measure ■} x 3i x 2 in., 
considerably smaller than fonner 
equivalents, according to the companv. 
Electronic Specialty Co.'s address is; 
5121 San Fernando Road. Los Angeles. 

Summers Gyroscope 
Ends Merger Talks 

Los Angeles— Plans for proposed 
merger of Summers Gyroscope Co.. Inc., 
Santa Monica, Calif, and Mercast Corp., 
(Atlas Corp- subsidiary), have been 
terminated. Both companies felt that it 
was not feasible or practical to merge 
because of the size of the Summers 
deficit. Company officers felt that Met- 
cast shareholders would not approxe the 
required agreement. 

Discussions with the patent Atlas 
Corp. culminated in a SI30,000 loan 
to Summers Co. at 6% interest, due 
June IS, 1963, with proposal for an 
additional 5425,000 loan in periodic 
advances to be completed by first week 
of October, 1958. 

Under January agreement between 
Summers and Metcast, Summers was 
loaned 8284,205.05 on 6% subordi- 
nated promissorv notes, principal and 
interest due March 1, 1960. These 
notes will be convertible into common 
stock of the company at any time prior 
to their maturity on basis of 81.50 per 
share, taking such notes at face amount 
plus any acaued unpaid interest. 

Atlas also has proposed to use its ef- 
forts to obtain additional financing, not 
to exceed 8925,000, on basis under 
which entire amount of additional 
financing would be furnished and con- 
xcrtible into common stock of the com- 
pany on same basis, including conver- 
sion rights and options- However, there 
is no obligation of Atlas to proxide or 
Summers to accept such financing. 

Summers reccntlv moved into its new 
100,000 sq. ft. plant which utilizes ex- 
tensive dust-fret controlled atmosphere 
conditions for making precision instru- 
ments for airaaft and missiles. 

Air Force has awarded Summers a 
new $1,700,000 contract for improved 
vertical gyro indication svstem which is 
smaller and lighter than predecessor 
model and gives added performance. 
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TOOLING FOR THE SPACE AGE! 


AMB Contracts 

Uoa*>nliali>i> board cbllgoled avor ««% al 


CONTRACTOR 


PROGRAM 
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SHRINE EXPOSITION HAU 
LOS ANGELES, SEPT. 29-OCT. 3 


I AMERICAN SOCIETY OF TOOL ENCINEERS 
I 10700 PURITAN AVE. 

I DETROIT 38, MICH. 


AMERICAN SOCIETY 
' OF TOOL ENGINEERS 






Expansions, Changes 
In Avionics Industry 

The Ramo-Wooldridgc Corp. lias re- 
grouped its major divisions and reas- 
signed top-lci’cl responsibilities, follow- 
ing recent announcement of plans to 
merge with Thompson Products (AW 
July 7, P, 28). New shifts include; 

• Dr. Ralph P. Johnson, formerly sice 

E resident tor research and development, 
:comcs group vice president in charge 
of the General Electronics Group of 
di'isions. responsible for research, engi- 
neering, manufacturing and adminis- 
trative activities of the eompanv except 
those of Space Technology Laboratories 
and the Thompson-Ramo-Wooldridge 
Products Co., both of which report 
separately to the president. 

• t>r. Burton F. SliUer, fonnerlv vice 
president in charge of Communications 
Division, becomes vice president in 
charge of adianced systems planning. 

• Milton E- Mohr, formerly vice presi- 
dent in charge of Control Systems Disi- 
sion, becomes vice president of engi- 
neering, responsible for Control Sys- 
tems, Communications Division and 
the Electronic Instrumentation Co., 
an R-W division located in Denver. 

• Irwin A. Binder, vice president, man- 
ufacturing, will be responsible for these 
activities at both Denver and Los An- 
geles facilities. 

Other recently announced changes 
and expansions in the avionics Geld 
include; 


• Adanis-Riissell Co,, Inc., Cambridge, 
Mass., is name of newly formed com- 
pany that will engage in electronic 
research, development, consulting and 
manufacturing- Address; 292 Main St. 

• Pvrometer Co. of America, Pcnndcl, 
Penna., is new Grni organized to manu- 
facture instrumentation, thermocouples 
and accessories. President is John V. 
Metzger. Address: 600 East Lincoln 
Highway. 

• Stanford Research Institute has 
formed a Radar Aerophysics group 
within its engineering division to con- 
duct applied research in radar meteor- 
ology. Dr. Myron H. Ligda heads new 
group. 

• General Controls Co., Glendale. 
Calif., will build S2 million engineer- 
ing and manufacturing facility. First 
unit of plant will be 70,000 sq. ft., with 
plans for future expansion to 280,000 
sq. ft. 

• Brace Industries, Gardena, Calif., 
has formed new Atohm Electronics 
Division which will produce miniature 
trimmer potentiometer. George Elliott 
heads new division, 

• International Electronic Research 
Corp., Burbank, Calif., has licensed two 
other companies to manufacture its 
heat dissipating tube shields. Cinch 
Manufacturing Corp., Chicago, will 
make and sell tube shields through- 
out U. S. Europelec, Les Claves, Sous- 
Bois of Paris, Prance, will produce and 
sell shields in France. Italy, Germanv, 
Switzerland, Holland, Belgium, Lux- 
embourg and French possessions. 
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► Landlocked Whale— Mobidic, a mo- 
bile digital computer mounted in a 
standard 28 ft. trailer, is being devel- 
oped for the Army Signal Corps by 
Sylvania Electronics Products. Inc., to 
solve a wide variety of military prob- 
lems ranging from battle strategy to 
logistics. Computer will be entirely 
transistorized and designed to function 
under battleGeld conditions anywhere 
in the world. 

► Novel Conference— There will be no 
formal papers delivered at Electronic 
Industries Assn. Conference on Reli- 
able Electrical Connections, to be held 
Dec. 2-4 at the Statler-Hilton hotel 
in Dallas. Technical papers will be 
available at least 30 days prior to con- 
ference. according to present plans. 
.Authors will merely give a 5-minute 
summary, then devote remainder of 
time to questions from the Goot. 

► Signed On Dotted Line— Major con- 
tract awards recently announced by 
avionics manufacturers include: 

• Allen B. Du Mont Laboiatorics, Inc,, 
S311.485. for establishment of tech- 
nical laboratory at Airways Moderniza- 
tion Board’s new National Aviation 
Facilities Experimental Center in At- 
lantic Cits'. 

• Bendix Radio, more than $i million 
from Civil Aeronautics Administration, 
for airborne radar, navigation and 
audio systems to be installed on re- 
cently acquired CAA aircraft. 

■ Philco Corp,, |1 million contract 
from Army, for installation of two 
inter-battery microwave communica- 
tions systems between Nike missile 
sites and anti-aircraft operation centers 
in Alaska- 

• North American's Autonctics Divi- 
sion, SIO million Air Force contract, for 
spare parts for MG-4 Gte control sys- 
tem used in F-86Ks, employed bv four 
NATO countries. 


NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Silicon voltage references with tem- 
perature coefficients to 0.001%^deg. C 




are available in an axial package. 

Reference voltage is stable over the 
operating range from —55 to -t-lOOC. 
References consist of henneticjlly 
sealed glass diodes capible of oper- 
ating in any position. Transitron Elec- 
tronic Corp., WakcGcld, Mass. 

• Image orthicon tube. Tvpe WL-7198, 
is designed for extreme environmentai 
conditions of shock, vibration, tempera- 
ture and luimidih . Tube will withstand 
libration with idC’s acceleration up to 
500 cps, as speciGed in MIL-E-5272A. 
At 5G’s acceleration (50 to 500 cps.) 
tube shows horizontal resolution of at 



least 350 lines with 0.01 foot-candles 
illumination on the pliotoeatliode. 
Shock of 30Gs does not impair subse- 
quent operation. Tube is sufficiently 
sensitive to provide 250 line horizontal 
resolution with 0.0003 foot-candles il- 
lumination of the photocathodc. 35’cst- 
inghousc Electronic Tube Division, 
P-O. Box 284, Elmira. N. Y. 

• Cast modules allow semiconductor 
and passive circuitry packaging densi- 
ties to 74%. Instrument sticks ate re- 
placeable and repairable. Used with 
printed circuit boards, they provide wir- 



ing in three dimensions. 3\'ith low 
poiver circuits, modules can he encap- 
sulated with thermal lag jMclaiging. 
while when wrapped together thev cm 
withstand severe shock. Lind Corp., 
1181 Hughes Drive. Trenton. N. J. 
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Whom do I call for mechanical tubing?’ 



"Why, your Shelby Distributor, of course!" 



When a steel tubing problem confronts you, 
get In touch with your Shelby* Distributor. His ideas, 
experience and engineering know-how will 
prove most valuable. 

Your Shelby Distributor carries a complete stock 
of USS* Shelby Seamless Mechanical Tubing— round, 
square, rectangular, or other special shapes in 
commercial sizes from y," OD to lOVt" 00- 
Wall thicknesses from .035" to 2.000" In a wide 
range of steel grades and anneals. 

So contact your USS Shelby Distributor. He is 
experienced, capable and close at hand. He gives 
speedy, efficient service. Contact himi 


National Tube 


AERONAUTICAL ENGINEERING 



General Electric ]79 jet engine cm develop IS.OOO lb. thrust with afterburning, compared to J47’s, 7,500 lb. in same weight class. 


J79 Uses Built-Up Parts to Save Weight 


By J. S. Butz, Ji. 

Evcudalc, Ohio— General Electric 

J7*3 turbojet, which is powering most 
of the Mach 2 aircraft in the U.S., has 
set a new standard for lightness, pri- 
inarilv through the maximum possible 
use of built-up sheet metal parts to 
carry the main engine loads rather 
than the more traditional castings and 
forgings. 

Record of these built-up parts in 
senice use to date has upheld General 
Electric's contention that this light 
type of construction would afford re- 
liable operation while proi-iding ver\- 
high thrust-to-weight ratios and cor- 
respondingly good aircraft performance. 

Basic engine weiglit of the Phase I 
J79 is about 3,200 lb.; thrust with after- 
burning is around 18,000 lb. 'ITiis 
thrust-to-weight ratio of much better 
than 5.0 mostly explains the fine per- 
formance of such Mach 2 aircraft as 


the l/rckhecd F-10-1. which prc.scnth 
holds both the world altitude and speed 
records of 91.240 ft. and 1,404.19 
mph; the Convair B-5S which outper- 
forms most fighters, and the Chancc- 
Vought Rcgulus II missile. 

Newer aircraft such as the North 
American A3J and the McDonnell F4I1 
use the improved Phase II engine 
which is rougnly the same weight as the 
Phase I but has about 6% better thrust 
and specific fuel consumption. This is 
]>rimarily due to an increase in turbine 
diameter of about 2 in. 

Total Running Time 

Total running time on all dash num- 
bers of the 179 is now well oser 57.000 
hr., including more than 10,220 hr. 
of flight time. Indicative of the type 
of use this has been, and the wide ap- 
plication that the engine has found, is 
the General Electric report that on one 
single day in June there were five ait- 


craft in the air at the same time over 
the U. S.. all tr.neling o\er Macli 2 and 
all J79 powered. Thev were the Grum- 
man Fill', Convair B-58, McDoimcIl 
F4M, Chancc-Vought Rcgulus II mis- 
sile and the Lockheed F-f04. 

On the maintenance side, the early 
dash numbers of the J79 which base 
seen the most scrs'icc liaic an appros-cd 
time Iwtwccn overhaul of 300 his. The 
man hours required to accomplisii this 
methaul arc diffiailt figures to arrive at 
because most oicrhauls include a good 
deal of retrofitting. Alsc^ the experience 
of the faciliti- performing the work is 
an important factor. 

However, some of the civil firms that 
are bidding for the airlines' jet overhaul 
business are basing their cost estimates 
on 800 mail hours to overhaul the 
CJS05, the commercial version of the 
J79. 

Basically, the design pliilosophy be- 
hind the J79 is similar to that being 
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RATIO o( hub-lo-tip dUmctets is much large 
thrust. Length is 226.S in. for I-I7 and 207 in 

used todav bv General Electric and the 
Air Force in the development of the 
|93, Mach 3 turbojet. That philosophy 
is to mate a new engine witn one par- 
ticular air-frame. 

Tire f93 is being designed specif- 
icallv for use in the North American 
11-70, and the 179 was intended for the 
B-S8 from its inception to give maxi- 
nmin perfonnance to that engine-air- 
frainc combination. This design ap- 
irroach calls for close cooperation in all 
phases of the design between the air- 
frame and powerplant manufacturers 
and certainly does not rule out using an 
engine to good advantage in other air- 
craft. 

Navy Philosophy 

The Navv is using a different philos- 
ophy in designing a Mach 3 engine. It 
is having Pratt & Whitney carry the 
|58 well into the testing phase hefote 
contracting for an airframe to use the 
engine. This procedure is to fix the 
engine’s capabilities Srmly before rely- 
ing upon it in designing a weapons sys- 
tem. It would prevent the lecuttence 
of tlie unhappy situation when the 
Navy's first group of transonic aircraft 
were almost all designed around the 
HO- The engine failed to meet fts 
predicted performance. 

Three primary requirements for the 
J79 were stipulated in 1952 so that it 
would pro'ide the proper power for 
the B-58 at all design speeds. These 
three requirements remained more or 
less fixed throughout the detailed com- 
promises between Convair and General 
Electric that resulted in a workable 
weapon system. Tliey were for the [79 
to provide; 

• Minimum thrusl-fO-weight ratio of 
5.0 to give tlie aircraft the desired speed, 
altitude and acceleration performance. 

• H^h thrust at Mach 2 at 33,000 ft. 
and above. 

• Efficient subsonic cruise at about 
Mach 0-9. 

The engine also was to be ready fot 
production in 1956. 


for J79 engine. 

To meet the Mach 2 specification a 
maximum air flow of about 162 lb. per 
sec. was needed, and this meant using 
a very high tip-to-hub ratio compressor 
if the engine frontal area was to be 
adequately small. The engine also 
would tequiie a large compressor of 17 
or more stages to get the compression 
ratio of 12 to 13 needed for good fuel 
consumption at subsonic speeds. 

In selecting the type of compressor. 
General Electric conducted two con- 
current and separate studies of dual 
rotor and variable stator designs. Tlie 
other known method of obtaining proper 
compressor operation at both supersonic 
and subsonic speeds, using pop-off 
valves on the rear compressor stages to 
revent compressor stall and forward 
ow of air out of the compressor was 

S ed to waste power and to be rela- 
V inefficient. 

The variable stator approach was 
chasen because it indicated a consider- 
able weight saving through use of only- 
one shaft and three mam bearings in 
comparison with two shafts and nine 
main bearings with the dual rotor. 

Final compressor design has a 17- 
stage rotor with 19 stator stages. The 
first six stators and the inlet guide v anes 

Need for onlv three main bearings 



STAMPED J79 stator blade (r^t) compain 
with solid forged blade at left. 
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Russians Show Vertical Takeoff Rig 

f'Tight dcmoiistiation ot Russian "Flying Tabic" vcitical takeoff rig was made at Moscow’s 
Tus-hino Airport (AW July 28, p. 2d). Vehicle was designed by A. Raphaelyanbr, is 
liDwered by single turbojet whicli bleeds flow off to control jets on lout legs. 

made it possible to use oiilv tlircc frames 'llic remainder of tlie engine, the two 
in tlie engine, a front frame ahead of aft frames and the outer casings, ate 
the compressor, a compressor rear frame made of sheet steel stampings welded 
and a turbine frame with eacli of the together and to fiatigcs to form integral 
frames housing a bearing. Decision was units. Hie compressor rear frame and 
made to carry all of the engine bend- the turbine frame, which house the 
ing loads in the outer casing and use it bearings and the struts vvhicli carry the 
to keep tlie frames properly aligned, bearing loads out to flic casings, ate 
'Hris promotes lightne-ss bv making both made of stamped pieces of steel 
maximum use of the material furthest welded togetlier. 
awav from the Isendiiig axis. Carrying Tlie jigs and welding techniques 
this a step further, a conical shaft, needed to produce these built-up asscin- 
vvbich is lightcT for a given strength blics on a volume basis represent a 
tlian a evlindrieal shaft, is used tu con- major accomplishment for the General 
nect the tlircc stage turbine with the Electric Aircraft Gas Turbine Division’s 
compressor rotor. production dept. 

The Navy version of the J79 uses steel 
Structural Materials ihraiighout the engine because of the 

Selection of the engine’s structural salt water corrosion problem with mag- 
materials and fabrication techniques ncsiiim and tlie lighter metals. Built-up 
centered mainlv about handling the sl'cet steel construction is used on the 
high stresses imposed bv Mach 2 opet- front frame mid the forward compressor 
ation and providing the highest possible casing. 'Iliis increases the engine weight 
turbine inlet temperatures for greatest slightiv but has the advantage of rais- 
rhrust and lowest possible specific fuel ing the allowable compressor inlet tcni- 
consumption at cruise. ueraturc and the maximum operational 

Steel was chosen as tlie primary ma- NIach number, 
tetial to be used in tlie liot parts of tlie Other parts on the J79 that -arc made 
tngine. bv welding stamped steel pieces to- 

Titanium. which is finding favor with gether include many of the stator blades 
many engine mamifactuiers for super- in the compressor- Compressor rotor 
sonic use, was rejected because of its blades, tlie turbine blades and some ot 
cost even though General Electric had the hotter stators are forged in the usual 
generally overcome its earlv problems in manner. ’Ihc turbine blades arc at- 
leaining to fabricate the metal in tlie tnehed to the wheels with double tang 
fir trees and the compressor blades use 
Fot Air Force models of the [79 only, a single tang, 
the front frame and tlie forward com- Compressor wheels arc bolted to- 
pressot easing, the cooler portions of the gether w ith torque rings bebveen thein 
engine, are not made of steel. The front to secure tlie blades in the wheels and 
frame is a casting and the forward com- keep them in place. Iliis. ni effect, 
pressor casing is a niacliincd fotging gives the compressor a conical sliaft. 
both of a light metal sucli as a mag- Tlie conical shaft joining the three tiu- 
uesimn-thorium allov. bine wheels to the ctmiptcssor is a 


I Beattie- 
I Coleman 
s built 

g 

I 100 g's 
s into the 
i MPR-13 


Programer 

g 

g Resistance to high 
g shock loads is just 

g oluses of the 
g Beattie-Coleman MPR-13 
g punched Mylar tape 
g Programer- The MPR 13 

g standard for 
g multi-channel 
g programming Because 
g of Its compatibility 
g with most missile 
g guidance systems.. . 

g accuracy of one part 
g in 50,000 under these 
g high "g" loads! 
g Programs can Be 
g initiated or altered 

g millisecond precision 
g for either repeat cycling 
g or random operations. 

g 

g 

g 


g 

g 

g 

g 

g 




AVIATION WEEK, 


ust 11, 1958 





CERTI-SEAL, AMP’s all new moisture proof window connector, 
prevents moisture breathing at altitude. Tin plated copper rings 
are crimped over wire insulation to seal out vapors and fluids. 
Made for over 100 different insulation diameters in military 
specifications, CERTI*S£AL exceeds all specifications for: 

• corrosion resistance • tensile strength 

• vibration resistance • dielectric strength 

• flame resistance • immersion tests 


mples and literature jri 


EVEN AT VARYING ALTITUDE PRESSURES 


AMP Incorporated 

GENERAL OFFICES: HARRISBURG, RENNSYLVANIA 

A-MP products and anglneering assistance ere available tnrough wbolly owned aubsidlerles in: Cenede • England a France a Holland a Japan 
72 


solid piece of metal that is foniied by 
:i cold power spimiing opeiiitioii. This 
i'|)era(ion is similar to hiUid spimiing 
on aliimimim except that a machine 
takes a prcmachiiicd forging of steel and 
shapes it aiomid a mandrel using ahmit 
dOO.OOO psi. pressure. 

The ptcmachincd forging that Ihc 
machine begin.s with i.s 1 1 in. Iimg. 
■\ftcr a fesv minutes, the inacliinc has 
fdimeel it into the required conical shaft 
it in. long. Prior to the acquisition 
(if this machine from the Cincinnati 
Milling Machine Co., the sluifts were 
made by machining a large forging so 
that about half of its original weight 
ssas lost as cliips, and tlic fabric.itioii 
lime was manv times longer. 

Phase II Front Frame 

l‘'ront frame of the Pliasc II engine 
will hate eight struts compared to four 
on the Phase I dash numbers. Main 
rr'ason for this is to improsc tlie anti- 
icing characteristics of tfic engine. Hot 
air is bled from the compressor through 
the front frame struts and the inlet 
guide vanes to present the formation of 
ice and allow all-weather operation. 

Compressor easing actually comes in 
three sections for the Air I’orce engines. 

small casing is placed between the 
forward inagthoriiun casing and the 
rear steel casing to allow for the differ- 
ences in their expansion qualities. On 
the Nar-v engines with all-steel casings, 
onlv two sections are needed. .-\U of 
the compressor casings arc split length- 
wise into two sections to allnsv easy 
inspection and maintenance. 

i'hc snriablc stator blades on the 
compressor and the inlet guide vanes 
are actuated by two cylinders that are 
hydraulically operated on some of the 
early Phase I engines, but this has now 
b.-en changed and the high pressure 
fuel presides the power for these cylin- 
ders before it is fed into the engine. 
This eliminates one of the hydraulic 
inimps from the engine accessory sys- 
tem. 

Mos'ing aft from tlic compressor sec- 
tion, the combustion casing is in one 
piece on the Phase 1 models but has 
been split into two pieces for the Phase 
II productluii and adds a little weight 
]>iit relieves a difficult inspection prob- 
lem with the combustors. Tlic coiii- 
Imstion chamber is all sheet steel .and 
is a hvbrid canmilar and annular design. 
If employs cans situated in an annmar 

The turbine easing is split longi- 
tndinallv on all models allowing easy 
inspection and maintenance of the in- 
terior of the turbine section. 

The afterburner appears to be of 
conventional sheet steel construction 
and it is cantilevered off the turbine 
frame and is otherwise unsupported. It 
tmplovs a tvpc of aerodynamic flame 
holding that affords a minimum of drag 



...THE TRULY 
REUSABLE FITTING 
FOR FLUOROFLEX?! HOSE 



Triple-locked 

Positively 

leakproof 

• Threaded leekring grips braid tightly; 

” buried, it's tamper-proof 

B Before tightening— nipple about to 
contact coned disk of lockring. 

1 Tightened . . . spring action of coned disk 

* locks threads in compression. 

2 Male threads are securely wedged 
against flanks of female thread. 

> Radial displacement of coned disk 
** presses rim against socket wail. 


Superior (design gives this reusable fitting 
the same iron-dad safety and reliability as 
the service-proved Resistoflex factory- 
swaged fitting. Unique coned disk lockring 
provides triple lock when nipple is tightened 
, , . fitting cannot leak, cannot blow-off. 

Seal-Lock fittings are specially designed 
for fluorocarbon hose. Their reliability is 
assured by the company with the greatest 
experience in fluorocarbon hose production. 
They're CAA approveii. Send for bulletin 
giving full data. Dept. Ill, Resistoflex 
CORPORATIOK, Roseland, N. J. 


FRes i s±of‘l ex 

CORPORATION 
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FATIGUE RESISTANCE 





Fulton Sylphon stainless steel bellows flexible connectors 

are “made to order” for your toughest airborne applications. They 
shrug off temperatures as high as lOOO'F. on some applications . . . 
absorb shock and vibration . . . stand up under continuous flexing, 
pressure stresses, abrasive action and corrosive attack by lubricants 
and many gases. 

Single or multiple ply Sylphon® Bellows provide dependable con- 
nector performance for high speed aircraft, missile, and rocket applica- 
tions such as connecting shafts, misaligned pipes, shifting terminals, 
etc. They can be made to your specifications in a wide range of sizes 
and shapes, including braid-covered types. Write for Engineering 
Bulletin PA-1400. 







FULTON SYLPHON DIVISION • Knoxville I, Tenn. 


when tlie afterburner is not operating. 
In order to provide a high propulsive 
efHciencL’ at supersonic speeds, tlie after- 
burner lias to discharge tlic engine gas 
flow through a sTOCrsoiric converging 
diverging nozzle. The J79 makes use of 
cooling air flowing around the engine 
to help pros’ide the nozzle effect. 

’ITiis secondary cooling air enters tlie 
afterburner near the aft end and is 
baffled so that it strikes the main gas 
stream nearly at right angles. Mixing 
of the two gas flows is negligible and the 
main gas stream is contract^. To com- 
plete the supersonic nozzle effect, the 
exhaust area of the afterburner is 
variable. It consists of interlocking 
steel fingers m a petal atrangement. 
Power for this nozzle ss'Stem is pro- 
\'ided by hydraulic actuators operated 
off of the engine oil svstem. 

The \-ariablc area petal arrange- 
ment which controls the existing ana of 
tlie afterburner is being modified on 
some of the newer dash numbers to 
provide a lower base drag for the sub- 
sonic (u’uise condition (afterburner is 
not operating). 

During subsonic cruise the required 
exhaust area is relatiiely small, and the 
petals ate almost fully closed. To de- 
crease the afterburner base drag in this 
condition, the length of the petals is be- 
ing increased so that the effective fine- 
ness ratio of the exposed nozzle is 
increased. 

Power Control System 

Posver control system for the J79 is 
tied together to the extent that the pilot 
has onlv one les'cr to operate. The main 
fuel system for the basic engine, the 
afterburner fuel system, the variable 
stator control and the aftetburner noz- 
zle control are all integrated into one 
imit. Power for this control sistem is 
primarilv hvdraulic mechanical with 
electric trim. Infonnation needed by 
the svstem to operate properly is be- 
limed to be limited to turbine dis- 
charge temperature, compressor inlet 
temperature and engine rpin. 

Tlie engine is mounted in an air- 
craft bv the front compressor frame and 
the turbine frame. Side and letfical 
loads arc taken out through the com- 
pressor front frame. Two suspension 
points ate aiailable there, and two of 
them must be used. 

Ihrust loads arc taken out through 
the turbine frame which has three uni- 
ball fittings for thrust pins. The B-58 
uses one of these and the F-104 two. Aft 
side loads are taken out through four 
tangential mounting links on the tur- 
bine frame. 

Engine lubricating system is self- 
contained with the sump pressure pro- 
sided from the compressor and the 
cooling from the fuel before it is 
burned. 
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U.S. Army Interested 
In Voltigeur SE-116 

Paris— Interest slioss-n by the U.S. 
Army in Sud Aviation’s new turboprop 
multi-purpose aircraft, the SE-116 
Voltigeur. has led to license talks be- 
tween tlic French companv and Beecli 
Aircraft Corp. 

Voltigeur first flew in eaily June 
(AW June 30, p. 65). 

Initial flight tests arc being carried 
out with tsvo Cuttiss-Wright RBOO 
powerplants. Tliesc engines ssill be re- 
placed by two Tutbomcca Baslan turbo- 
prop engines producing 7-10 csbp. cach- 

Tbe 116 model is a tlirec-seatct 
which cruises at about 280 mpli. Land- 
ing gear is tricycle type. 

United States Army interest report- 
edly centers on an enlarged version of 
the Voltigeur which carries the desig- 
nation 117. The main differciiec be- 
tween this aircraft and tlic present 
Voltigeur is an enlarged fuselage whicli 
will permit Carrying of five passengers 
in addition to the crew. Prototvpc of 
the 117 is presently under construction 
and the company expects to fly the air- 
craft by the end of this year. 

'I'lie 117 Voltigeur would be a multi- 
mi.ssion aircraft. Besides liaison chores, 
the aircraft would fly obsenation mis- 
sions and he equipped to make ground 
attacks once a target is established. The 
117 reptirtcdly would fly some sacii 
hours. Obsener takes up a prone posi- 
tion in a Plexiglas nose section. Photos 
of the present Voltigeur indicate an 
interchangeable pack fits under the 
fuselage whicli prcsmnahly would con- 
tain armament or photo equipment. 

Voltigeur was developed by Sud ,\i ia- 
tion at the request of tlie Frcncli go\- 
crnnicnt. Idea behind the project is to 
ptoi'idc the niilitan- with a multipur- 
pose aircraft which can be used in 
local conflicts whexe cnemv air opposi- 
tion is practically nonexistent. 

Voltigeur is one of four l''rcnch 
projects designed to fit this concept. 
At present it seems tliaf Sud Aiiation's 
entry enjoys the most faior. Otlier 
projects arc Morane Saulnicr's Eper- 
vicr and SIPA’s 1100. 'I'hc Epere-ier 
lias fixed gear and is powered bi- one 
Bastan hitboptop. The SIPA aircraft 
presently is powered bv two Pratt & 
Whitnev R13-10 engines. 

I'itst SIPA prototipc crashed re- 
cently, killing tne test crew. Second 
prototvpc is under construction despite 
reports that the Voltigeur is the win- 
ning entry. 

LatccomtT to competition, .^viaiion 
3\'eek has learned, is tlic Dassault -115 
I'lamant. Capable of cam’ing eight 
jiassengers, the Dassault aircraft is 
powered bi- two Ba.stan tiirboprops. 
'Die aircraft is expected to make its 
first flight in Dcccmber- 


■poientiomeUTS / gyro instruments / airborne products 



Daystrom Pacific ric.siens, develops and mnnuructures a complete line of 
floated 2 axis free gyroa and floated rate gyroa. A variety of standard 
sisGS and oonfigurotione tor outo-pilot ond slabiliiing applications in the 
aircraft and missile industry are provided. 




Development programs are underway in numerous system projects; 

• Inertial guidance systems • Ground alignment equipment 

• Flight data computers • Flcxited stable platforms 

For/unher iit/ormalion about Dni/tlrom Pacific— their prodiieie and services— 



AVIATION WEEK. 


1. 1958 








It's no mere coincidence that Cornelius has 
manufactured more airborne compressors than 
all other makes combined — in fact, of all air- 
craft carrying compressors, 98% use Cornelius, 


Engineers who specify ihom tell us the reason is 
clear: Cornelius compressors hove what it lakes — 
efficiency-wise and performance-wise. Model for mod- 
el, they are the smallest, lightest and coolest running 
of any made. Cornelius compressors give you a 
choice of hydraulic. AC, DC. or engine drive. Some 
models weigh only 9 pounds compiele with motor. 
They will deliver from 0.5 to 10 SCFM at pressures 
up to 3000 PSI, through a full range of altitudes and 
temperatures. 5000 PSI models ore also available for 
special applications. 

For complete information consult a Cornelius cata- 
log or discuss your requirements with a Cornelius 
Sales Engineer. He has the experience and informa- 
tion that will save you time and money. 








WHEN IT COMES TO COMPRESSORS . THERE IS NO SUBSTITUTE FOR^EXPERIENCE 


coiirract, 4094 .subcontract and 50% 
civilian. 

Large portion of Janitrol's product 
line is in components for high tempera- 
ture pneumatic ss-stcnis which furnish 
cockpit ptessurixation, fuel tank pressur- 
ization and u'ing and tail anti-icing on 
jet aircraft. Tliese systems, which 
bleed liigh temperature air from around 
turbine engines, include as components: 
pressure regulators, sluit-ofF \-.i!\es, flow 
limiting valves, inert gas generators, 
cvaporatis'C coolers, heat exchangers, oil 
coolers, duct couplings and supports. 

Quick-disconnect duct couplings are 
made of titanium and produced by a 
Itot forming tccliniquc. l''langes, form- 
erly made of stainless steel, arc said to 
pros-ide a light, strong coupling for 
pneumatic ducts at tenrpcr.itures up to 
750F when welded to ducting. 

Missile components now comprise 
only a small portion of the coinpanv's 
sales tohdl. Pneumatic controls for 
missiles, including tlic Rcgulus II and 
Talos, are being sold bv Jiuiitrol aod 
the division appears to be intensifying 
its efforts in this area. 

Heaters for ground support of both 
missiles and aircraft are produced by 
the division. Combustion licatets are 
used to heat missile fuel and surround- 
ing buildings. 

Division also turns out liot fuel prime 
units for starting leciproeatiiig engines 
under extreme cold-weathcr conditions. 

Division’s new plant, oecupt’ing 130,- 
000 sq. ft., is designed to protidc ex- 
tensise facilities for botli engineering 
and inspection testing. Janitrof, spcciaf- 
izing in precision metal forming oper- 
ations, says that only tlirough extensive 
testing ran it as oid tlic weight penalties 
of over-design and unreliability caused 
by inadequate safety margins. 

High altitude test clrambcr in 0 |>er- 
ation at the new plant is capable of 
simulating altitude conditions at 102,- 
000 ft. Cylindrical chamber, measuring 
20 ft. long by 6 ft. in diameter, iias a 
lieat rejection rate capable of maintain- 
ing a pressure altitude of 80,000 ft. and 
a temperature of — 65F, wliile testing a 
combustion heater delivering 1,000,000 
Btu per hour. Altitude loop will be 
used to test heat exchangers, combus- 
tion heaters, pneumatic controls and 
duct couplings. Prior to the inst-allation 
of the chamber, components had to be 
tested at installations scattered through- 
out the countn'. 

Plant is designed to facilitate intro- 
duction of design modifications at any 
point during production, Janitrol says. 
Production lines are eliminated and 
machines and production processes are 
combined for each partinilar job. This 
.svstein, the company says, presides 
maximum flcxibiiitv in tlic manufacture 
of precision components in relatively 
small quantities. 


IVhat makes the 

icropoiSG 
j&loy 

Really New? 



A NEW MAGNETIC CONCEPT 
CREATES A NEW RELAY WITH 


•OUTSTANDI 




ROVEMENTS 


1. Vibration {100 to 2000 CPS of 15g) 

2. Reduced weight {40% weight saving) 

3. Reduced size the cube of competitive designs) 

4. Withstands impact (lOOg - - 1 1 ±2 milliseconds) 
moking this new MICROPOISE RELAY ideol for 
missile progroms, the ever increasing more exact- 
ing aircraft control requirements, and for highly 
reliable electronic computer applications. 



A DIVISION OF 

Cook Electric Company 
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In it is a needle, manned and capable of 
launching missiles. Your Navy searches the 
aquatic haystack with Grumman S2F 
Trackers. These carrier-based airplanes 
can detect an invisible submarine by its 
subtle deflection of the earth’s magnetic 
field. Their sophisticated equipment can 
spot a sub's fleeting peek with attack radar. 
They can lay electronic ears on the surface 
to hear a sub move fathoms below. Once 
contact is made, Grumman Trackers attack 
with weapons that silently seek and strike 
their prey skulking along the bottom. 

S2F Trackers are another example of 
Grumman helping to make the United 
States Navy our most effective defense 
against the serious threat of continental 
attack by submarines, plus our best police 
force in cases of international delinquency. 



SRUMMtX MeCRXn ENEINECRIKfi CORFORRIIOM 
RaU|ii{a • Udi Esland • NnYark 



Ultrasonic Device Cleans Valves 


Ultrasonic cleaning and ultra-violet 
light inspection ate two nietliods used 
to ensure cloinlincss of v-ahes for mis- 
sile ground support equipment. Clean- 
ing of the internal components— includ- 
ing thread toots and valve scats— is 
imperative nith salr’c used with gaseous 
and liquid oxygen and nitrogen which 
may pass through minute control ori- 
fices- Valves must be free of dust and 
lint particles, and more particularly, free 
of oil or gteasc- 

Superior Valve and Fitting Co., Pitts- 
burgh. Pa., maker of manual control 
valves for Douglas Aircraft, carries out 
cleaning, assensbiy and inspection of its 



Valves arc packaged in heat seated poly- 
ethylene bags for shipment. 


valves under controlled atmosphere con- 
ditions. Exact application of the valves 
is classified: however, sahe in photo- 
graphs appeats to be a liquid oxygen 
valve, which would be used on ground 
support equipment for the Douglas 
Thor intermediate range ballistic mis- 
sile. 

Valve components, brought into titc 
clean room are first cleaned ultr.isoni- 
callv. 

Farts arc immersed in tlie clean- 
ing tank and subjected to 38,000 cycles 
per second vibration induced in the 
cleaning fluid by a crystal-controlled 
transducer. Vibration osercomes the 
forces of adhesion binding small parti- 
cles to the whe components. Process 
is said to remove 96% of the dust par- 
ticles down to one micron in size. 


Ultra-Violet Inspection 

After ultr.insonic cleaning operation, 
components arc taken into an inner 
clean room and inspected under ultra- 
violet light, which will reseal even trace 
quantities of hydrocarbons. Operators 
wearing rubber gloses then assemble the 
valves and place them on special test 
fixtures. Valves to be pressure tested 
are mounted on a special jig and pres- 
surized svitli nitrogen which is stored 
outside tisc clean room and piped to 
the fixture through a 50-micron filter. 

Approved valves arc immediatciv 
^ctaged in lic'.it sealed polvethvicnc 

Valves remain in the plastic bags 
until just prior to installation on missile 
ground support equipment. Clean 
room, built in cooperation witir Doug- 
las, is typical in layout to others in tlic 
aviation industry, koom consists of two 
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MINNI 

pass tough, new 


CONNECTORS 


ALTITUDE-MOISTURE 
RESISTANCE TEST 
salt water immersion, 
65,000 feet altitude 



Designers and manufacturers of aircraft and missiles, as 
well as the military, have long recognized the need for 
a connector altitude-moisture test which would accu- 
rately simulate actual performance conditions. Such a 
test has been developed by manufacturers and the mili- 
tary and applied as standard procedure on the 67 Series 
MiNNiEconnectors in the amphenol Laboratories. It con- 
sists of the following: 

A plastic tanfc is ^lled toilh distilled water arid salt 
added to obtain a solution of 1.050 specific gravity. 
Marker dye is added for tracing leakage paths. The 
connectors are given a dry insulation resistance (IRf 
reading uiith a 500 volt megohm bridge. All coupling 
rings are then securely hand-tightened and grom- 
met clamps recheefced for tightness. The connectors 
are then completely submerged in the salt solution 
so that all cable bundle ends are out of the solution, 
The ends of the cable bundle from one side of each 
connector are toped. The tank and connectors are 
placed in an altitude chamber and another IR reading 
is made. 

The pressure inside the chamber is then reduced 
to 0.82 inch of mercury (80,000 feet allitudej end held 
for one minute, then increased to approximately 2 
inches of mercury (65,000 feet altitudef. After main- 
taining 2 inches of mercury for Vi hour, the chamber 
is returned to room ambient pressure for ^4 hour. 
This is considered one complete cycle. Connectors 
are subjected to e total of 10 cycles. 

At the conclusion of the tenth cycle, connectors 
remain completely submerged in the salt solution 
container at room-temperature and pressure for an 
over-week-end soak (65 hours). Final insulation re- 
s(stance reading is then taken. Immediately after last 
IR measurement, specific gravity of salt solution is 
taken. 

The “E”-type construction of amphenol 67 Series 
AMHNJE connectors was originally designed to meet the 
moisture resistance requirements of M1L-C-5015C, Par- 
agraph 4.5.21. Since the development of the new and far 
more stringent altitude-moisture test, AltNNiE'S construc- 
tion design has been modified and all amphenol aunmE 
"E"-type connectors pass this lest. 


Following the altitude-moisture resistance test, insu- 
lation resistance measurements (in megohms) on produc- 
tion MINNIE “E" connectors weie as follows; 



Amphenol aunmiE "E" connectors not only meet but sur- 
pass the requirements of this tough new test. 100 meg- 
ohms is the minimum insulation resistance required by 
MfL-C-SOlSC after moisture; MINNIE’S minimum insula- 
tion resistance after immersion and altitude cycling is 

1000 megohms. 

67 Series minniE "E” Connectors 

DESCRIPTION Miniature, multi-contact electrical connec- 
tors of the quick-disconnect bayonet lock type. Available 
as Plugs, Cable and Panel Receptacles, and Single Hole 
Mounting Receptacles. Shell design classes include: 
class e— Environmentally resistant- 
individual wire seal 
CLASS p-For potting 
CLASS H— Hermetically sealed 
CLASS j— For jacketed cable 
CLASS c— Standard cable clamp 
There are five shell sizes, and 17 insert arrangements- 
ranging from 3 contacts in the smallest to 48 contacts in 
the largest. 

PART NUMBERING Descriptive part numbering of minniE 
connectors follows that used with AN (MS) connectors. 
NOMINAL CURRENT RATING #20 contabt is rated at 7.5 
amperes and #16 contact at 17,0 amperes. 

OPERATING TEMPERATURE — 67‘F. (— 55’C.) to +257‘F. 
(-j-125‘C.). 
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HOODED SOCKET CONTACTS 


FEATURES OF AMPHENOL minniE CONNECTORS 

(T) Environmentally sealed with unitized back end grom- 
met. (Also available with provision for potting.) 
Grommet seal (type “E”) meets altitude-moisture 
resistance requirements. Either grommet seal or potted 
seal meets moisture resistance requirements of MIL- 
C-5015C, Paragraph 4.5.21. 

© Spring-loaded coupling | ing provides a positive lock- 
ing action in the bayonet slot, and a constant compen- 
sating force which eliminates the efiecls of resilient 
face seal compression set. 

© Stainless steel bayonet slots and pins reduce wear and 
frictional characteristics and eliminate wear encoun- 
tered with "hard-coat” and similar surface treatments 
of softer base metals. The three pin bayonet coupling 
minimizes the rocking action of the mated plug and 
receptacle. 

© Flattened incline angle of bayonet slots reduces mating 
force requirement. 

© Hooded contacts resist test prod damage as defined in 
Paragraph 4.5.14 of amphenol Specification 340-43- 
2108. 

® Unitized grommet seal; clamp and grommet form a 
single unit lor ease of assembly and maintenance. 




Both #16 and #20 socket (female) contacts of amphenol 
minniE connectors are resistant to test prod damage. The 
entering end of the socket has a one-piece hood that ex- 
cludes the entrance of a pin 0.005" larger than the diam- 
eter of the mating pin. amphenol Specification 340-43- 
2108, paragraph 4.5.14, gives this test to be used to deter- 
mine resistance to test prod damage: 


Hard insert dielectric (plus resUient face seal) posi- 
tively retains contacts with no possibility of contacts 
being pushed out of the insert. 

® A visual full engagement indicator is included in the 
design to insure the user that he has fully engaged 
the connectors. The indicator is an orange line around 
the receptacle shell. 

• Insulation resistance of “E” type following altitude- 
moisture resistance test is a minimum 1000 megohms. 
MIL-C-5015C minimum following type "E” test is 100 
megohms. 


"A test prod of hardened steel having a diameter 
equal to a nominal mating pin shall be inserted into 
each socket contoct to fa) .200 inch; (b) .255 inch; and 
(cj .310 inch depth. At each of these depths, meas- 
ured from the lace of the insert, a bending moment 
of 2 inch lbs. =10 percent shall be applied to the 16 
size contact prod arid a bending moment of 0.8 inch 
lbs. ±10 percent shall be applied to the 20 size con- 
tact prod about the inserted ends of the prod. The 
connector shall be rotated in one direction through 
360 degrees in order that a uni/orm force is applied 
to the inside surfoce of the socket contact. This test 
shell be performed with the socket contacts in the 
inserts and the contacts locked, if necessory, to pre- 


n the 1 




. When using I 
altitude is nei 
• Test voltage 1,500 volts RMS 70,000 feet on s 

> Vibi-alion per Method 204 of MfL-Std-202A. 10 to 


VOLTAGE RATING 


After withdrawal of the fixture at the completion of 
the above precedure, the force needed to engage or sepa- 
rate the socket contact shall not exceed the following 


Send for your copy of the aunniE catalog to 

§ is^^^^-omplete information. 

P AMPHENOL ELECTRONICS CORPORATION 
mo S. S4tk Ave., Chicogo 50. Illinois 
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get high strength and uniformity with 
TRENTWELD stainless and high alloy 

pipe and tubing (sizes range from lls" to Ifi" 0. D.) 


As Trent makes them, today's welded pipe and 
tubing are as strong as — and even more uniform 
than - pipe and tubing made by any other method 
of manufacture. That’s because (1) an exclusive 
welding process (Contour Trentweld®) virtually 
eliminates any bead or undercut, and (2) cold 
working and annealing after welding make the 
weld equal in strength and corrosion resistance to 
the parent metal. 

Furthermore, Trent checks the quality of its 
pipe and tubing with a series of strict tests. All 
strip going into the welder is checked for width 
and tolerance. Samples of each lot are tensile 
tested. Periodic tests — flattening, reverse bend, 
flare and flange, coil and pressure — are conducted. 
Pipe and tubing for corrosive applications get 
rigid corrosion tests. And, if necessary, “single* 


wall” X-ray inspections, exclusive with Trent, can 
be made on any lot. 

Naturally, pipe and tubing made to these stand- 
ards can't be surpassed for strength, uniformity 
and service. But get complete details — 




in Southern Californio 


small, indegendent engineermg grougs at eendn- 
Pacilic for engineaia at all levels. Bendie-Pacii 
Is garticdlatly interested In strong, analytic 
engineers who have the calibre and capabiliti 
to advance into systems engineering progran 
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cliambtTS. one inside the otiicr. Outer 
chamber is used to (jcrfonn tlie iilha- 
sonic cleaning operation and flic inner 
chamber is used for final assembly, tot- 
ing and packaging. 

Two-ton air-conditioning unit is cm- 
ploved to change the air in the rooin.s 
111 rate of 10 times |x:r hour. ,\n electro- 
static filter capable of filtering dust par- 
ticles clown to one one Inuidred and 
fiftieth of a micron also is used. Vac- 
uum t\pc renting system removes 
fumes from tlie trichlorbethyicnc clean- 
ing tanks to maintain an uncontami- 
oated atmosphere. One ounce pet cubic 

Marti flow of air Mhcn the door is 
opened. 

Naw Drone Launched 
By Compressed Air 

Simplicity, economy and light weiglit 
arc Siiici to lie the adrantages of N'my's 
elastic evlinder-hpe drone lauiicliet. 
dcvelope-d bv tlic Nasal .\ir I'lngiiicciing 
[•acilits, Pliiladelpliia. I’a. 

laiuiicluT's e-atriage, to wliiili the 
drone is attached, contains roller wliich 
fits tiglitls against a fiattened length of 
standard six-inch diameter heass clots 
fire hose. To fire the drone, com- 
ptessexl air is blasted into the hose forc- 
ing tlie roller to carry the catriage up 
the launching track. 

Bs inetc-asing the pressure in the hose 
during the mn. the carriage is aca-ler- 
ated sufEciciitls to kex'p the drone Using 
until its engine cuts in. Carriage auto- 
matic-ailv drops off after laimcliing lias 
been completed, 

Nass- savs production models of its 
elastic cslindcr desicc ssill be one lialf 
the ssciglit and i0% less cxjxmsis’e to 
uperatc than [liston and )et-assisted 
takeoff drone launchers. 

Production models of tlic iimv 
kumclicr also svill differ frtaii the orig- 
inal des icc in that the track will be an 
integral part of the acaimulator. Ac- 
cumulator svill be built ssitli flanges at 
both ends so that multiples of tlicm 
mas- he attached together to kmncli 
hcas'icr drones. 

Tests indicate that one section would 
be sufficient to launch a 575 lb. drciiie 
svith initial selodts' of 85 mph. using 
500 psi. air pressure. 

Three sections in eomhinations svould 
launch a 2,000 lb. sehicic at 200 m|)!t-, 
said to be the maximum requitement 
for drone launching equipment- 

Nas v is considering furtlier applica- 
tion.s of the clastic cslindcr launclicr, 
including use of a longer launcher and 
liquid gas propellant to accelerate a 
sehicic to near sonic speed. This might 
preside a ssilistitutc for first stage 
booster rockets, and permit small mis- 
siles to catrv a eonsidetahls- he-.isier 


LIBRASCOPE 

analog digital 

converters 

shaft to 

digital encoders 
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NEW AVIATION PRODUCTS 



Missile Power Unit 

Aiixiliiirv power unit for missile con- 
trols receives mechanical shaft power 
at 12.000 rpm. and presides energs in 
the form of hydraulic oil under pres- 

Hsdranlic power pack delivers O.fi 
gpm. against a discharge of 2.000 psi. 
pumping MIL-0-56D6 oil with an cfli- 
cicncs- in excess of 70%. the maker 
states. Compensating bellows ate said 
to adjust for thennal ex|jansion of oil 
and to permit operation of the pack 
with a pressiirired pmnp. ensuring oper- 
ation at altitude aiind under negative 


G loads. Cheek v-.ilve permits ground 
check out of hvdr.inlic Ciraiit vvitliout 
energizing power unit 

Eastern Industries, Inc.. 100 Skiff St.. 
Hamden. Conn. 

Instrumentation Tape Recorder 

Transistorized instrumentation tape 
recorder is designed to liandlc 14 tracks 
of simultaneous data. 

Model C-100 has an electronic re- 
mote control ss-stem that selects anv 
preset group of 10 .speeds between 
and 60 in. per sec Recorder uses differ- 
entia! capstan drive and an tkftro- 
magnetic braking svstcin. Svstein ac- 
cepts input frequentie-s from 43 to 
l.OOO cps. Nominal input voltage is 
117 volts, line voltage. Circuit is said 
te be adaptable to telemetry systenrs. 

Mincoin Division. Minnesota Mining 
&• Manirfacturing Co., 2049 S- Baning- 
lon Avc.. Los Angeles 25. Calif. 

Missile Fire Extinguisher 

l■'oam fite cxtinguislier heads arc de- 
signed fo be set up oit missile launch 

K ds to combat missile fires. Operated 
remote control fronv observation 
bunker units can be made to raise, 



lower, rotate or cliangc stream uidtiis. 

In use at Cape Canaveral, Fla., and at 
Atomic Energv- Commission plants, the 
extingiiislicr uses the maker's UN'OX 

Akron Brass Manufacturing Co., 
M'ooslet, Ohio. 

Jet Control Valve 

Pressure ratio control valve for direct 
muunting on jet engines has patented 
sensing mechanism permitting pressure 



AVIATION WEEK, 


ait II. 1958 


AIRBORNE 
DATA ACQUISITION 
SYSTEM ENGINEERS 





BELL AIRCRAFT CORPORATION 



design-procurement! 


It’s the key to a vvide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems. Many combinations 
direct from stock. Why 
duplicatef Write for your 
guide today! 

spe:c:o 

(SfMl Prodven Fns^flflerfng Co.) 
DIVISION OtKElSET-HSTES COMPANY 
sp/tmaFieLo. ohio 
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STRUCTURAL 

TEST 

ENGINEERS 

NAA has immediate openings 
for senior engineers to work 
on sucli top-level projects as 
live B-70. F-108 and tlie rocket 
ship X-15. 

As part of our expanding 
organization, you'll manage 
elevated temperature test 
projects, including planning 
and design ; conduct tests and 

INSTRUMENTATION 

ENGINEERS 


and equipment iimitalions. 
and are experienced in the 
design of setups, there is a 
career for you measuring 
strains, static and dynamic 
loads, temperatures and 
deflections. 

'R'rileto: Mr. A.H-Stevenson. 
Engineering Personnel. North 
American Aviation, Inc.. Los 
Angeles 45, California. 


NORTH 
AMERICAN 
AVIATION, INC. 


ratio mca.Hiiciiient to within i% over a 
pressure altitude range of 15 to 1. the 
manufacturer states. 

Type 14IVK14 utilizes a rectangular 
stiiinlcss steel diaphragm to sense pres- 
sure ratio error and to regulate a i.OOO 
psi. Iiydraulic serso valve. W'eight of the 
unit, iuclmling hydraulic valve and an 
electro-magnetic remote resetting valve, 
is 7 lb. 

Consolidated Controls Corp., Bethel, 
Conn. 

Cryogenic Swivel Joint 

Self-lubricating swivel joint permits 
liquid oxvgen or other liquefied gases to 
circulate in tlic thrust berating races, 
taking advantage of tlie hibricitv' of the 
fluid. Joint provides low-torque free- 
dom of movement in as many planes as 


desired, the manufacturer states. 

Swivel joints under 2 in. dia. handle 
pressures to 2.500 psig. at temperatures 
from —320 to 4-1601'’. Joints over 2 in. 
handle pressures to 1 50 psig- Sizes 
range from 4 in. to 16 in. with flanged, 
threaded or bevclcd-for-wclding end 
connections. 

Chiksan Co., 330 North Pomona 
Ave.. Brea, Calif. 

Shock Te$t Machine 

Sliock machine da'clopal to test 
Titan ICBM components is versatile 
cmingli for any tvpc of shock testing, 
the manufacturer claims. Machine is 







W. D. “Win” Nold, Assistant 
Project Engineer- F-101, 
join^ MAC in 1945 with a 
background of structural and 
mechanical airplane design. 
Win requested and was given 
the opportunity to enter the 
field of airborne electronics 
where he has made many valu- 
able contributions in the areas 
of cockpit design, armament, 
electrical and electronics 
systems. 


McDonnell engineers are con- 

M!D0NNF.I.I. 


MEN OF 

PROJECT 


stantly encouraged toward self- 
improvement. Tuition paid ad- 
vanced study, career counselling, 
and rotational training are but a 
segment of an organized plan to 
improve the professional caliber 
of our engineering staff. 


F-101 




ENGINEERS 

Positions of lechnicai leadership 
available for: 


DESIGN ENGINEERS 



ELECTRONIC ENGINEERS 


SYSTEMS: 



STRENGTH ENGINEERS 


SENIOR FLIGHT TEST ENGINEERS 
WEAPONS SUPPORT ENGINEERS 
THERMODYNAMICS ENGINEERS 
SENIOR TEST ENGINEERS 
SENIOR AERODYNAMICISTS 
FLUHER AND VIBRATION ENGINEERS 
DYNAMICS ENGINEERS 
HYDRODYNAMICS ENGINEERS 
OPERATIONS ANALYST— MISSILES 

Supervisory positions exist in severol of 
these oroos. 

pony and our communily, pleose complete 


Addres 


Position Sought^ 

Degree Heid. 

Maii to; Roymond F. Koietia, Dept. A 

Technicoi Piocement Supervisor 
P, 0. Box 516, SI. Louis 3, Mo, 
MAC«r«rs Are SuuttsM CanenI 



said to be capable of ptoduciiig saw- 
tootli-wavc shock patterns of more than 
lOOGs over slioek response spectrum of 
80 to mer 1,000 aclcs per second. 

Machine's carriage drops from a ptc- 
dctcmiincd height, impacting against a 
molded lead pellet. By controlling the 
size and shape of the pellets, a variety 
of shock pattern can be obtained. 

Electronic piickages 121 in. square 
and weighing 40 lb. tan be handled by 
the shock tester. 

Lycoming Division, A\co Manufac- 
turing Co., Stratford, Conn, 



Battery Charger 

Automatic siber zinc battery charger 
is said to be capable of charging five air- 
ctaft batteries while discharging an- 

Chargers, operating on a constant- 
current principle with automatic shut- 
off to present overcharging, may be op- 
erated by imskilled personnel. Batterv 
charger can recharge batteries as large 
a.s 21 cells, varying from .15 to 6 amp. 
Chargers are being marketed along witli 
a silver zinc Iwttcrv tester. 

Rqmblic Aviation Corp., I'anning- 
dalc. N. Y. 

Transistorized Servo 

Servo, developed for actviating drone 
aircraft and missile control siufcces, is 
said to have application whetevet pro- 
(Hirtional positioning is desired. 

Model 1 150 servo has .i center mount 
measuring 2* in. square with 2 in. di- 
ameter tubing extending from mount 
block with 9i in. between mounting 
centers in rcttactccl position. .Amplifier 
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Newest commercial jets to get 
"double starts” from Jupiter®turbines 


DEStGNED SPECIFICALLY for planes of the 
jet age. Solar’s gas turbine-powered 
ground support units offer faster, 
cooler, more economical starting for 
America’s newest jet airliners. Among 
the first to use the units will be Doug- 
las’ DC-8 and Convair's new 880— both 
of which require large quantities of 
compressed air to start their high -thrust 
jet engines. 

Capable of starling two engines at 
once, the units offer substantial savings 


in time and fuel, as well as additional 
power for air-conditioning and pre- 
flight cheeks. They are easy to 
maintain, start instantly under severe 
temperature extremes, can be operated 
on almost any available fuel. 

In volume production at Solar, the 
powerful starting and servicing units 
are marketed for off-the-shelf delivery 
to airports, airlines and military aircraft 
and missile installations. They are 
mounted on self-propelled vehicles. 


small trucks and carts, and on small 
boats to service advanced jet seaplanes. 
For complete information write to 
Dept. F-52, Solar Aircraft Company, 
San Diego 12, California. We’ll include 
a free, illustrated brochure. 


SOLAR^...,. 


is transistorized with the exception of 
one subminiature \acuuin tube in input 
stage for high impedance matching pur- 
poses in existing voltage systems. Servo 
has the folloning charactcrislics: travel. 
11 in.; max. velocity. Si in. /sec.; stalled 
thrust. 1 50 lb.; tcpcatability, i or 
- -007 in.; total weight, under 3 lb. 
Price of actiuitor, amplifiet combination 
is from S520 to S700, depending on 

quantity. 

Advanced Research Associates, Inc., 
4150 Uowaid Avc., Kensington, Md. 

Water Injection Pump 

Jet engine water injection pump is 
designed to run dry after su|)plying 
thrust augmentation on takeoff. 

Model 9755 pump, in use on (57 
engines, delivers water at 90 gal. per 
min., 400 psi., operating at (i,200 ipm. 
After fakcoff. piunp is drained and mov- 
ing parts eontimie to operate for dura- 
tion of flight. Operational temperatures 
varv from —65 to 2501’’, Unit incor- 
porates a boost impeller, vortex element 
and a relief valve. Drain valves permit 
drainage to prev ent icing. Pump weight 
is 20 lb. 

Chandlci-Evans, West Hartford 1, 

WHAT'S NEW 


Publications Received 

Behind The Spntiiiks-hy F. ). Kticgcr 
-pub. Public .\ffairs Press, W'a.shingfon, 
D. C. S6.00; 5S0P. 

A siirvcv of Soviet astronautics from 
its pioneering sF.ige u|) to the launching 
of its first artificial earth Siitdlitc. 

Missile Engineering Handbook- bv 
Crayson Merrill. Gipt. USN (Ret.l- 
Pub. D. Van N'ostnmd Co.. Inc,, 120 
.Mexander Street, Princeton, N. ). 
S12.50; 600P, 

This hook is the fourth volume in 
the series entitled, ’Principles (if 
Guided Missile Design.” 'I'liis series is 
intended to give well |roimdcd material 
in the technology or guided missiles 
and space flight. 

Acroelastieitv In Stability mid Coutrcl- 
published by J. B. Rea Co., Inc., for 
\\’right Air Development Center, U. S. 
Ait Force. SS.OO, 506 pp. (Order PB 
151027 from Office of Technical Serv- 
ices. U. S. Department of Commerce, 
W'asliington 25. D. C.) 

Tliis volume prescnl.s teehnical ma- 
terial which enables a practicing 
dvnamics engineer to understand various 
actoclastic phenomena and to apply 
methods for incorporating acroelastic 
effects in equations of motion. Tech- 
niques are also given for solution of the 
equations- Materia! is presented by 
"example” rather than by a manual 


approach, since many of the techniques 
of analysis ate still being developed. 

0]>crafion Gtasshopi>cr— by Dario Poli- 
tella, published by Longo Publications, 
1518 Ilcaumont Drive, Wichita 4, Kan. 

200 pp. 

History of the Army’s light planes in 
combat in Korea from aggression to 
armistice, 1950-1955. 

Digital Computer Components and 
Circuits- bv R. K. Richards, published 
by D. Vail Nostrand Co„ InC,. 120 
Alexander Street, Princeton. N. J. 
S10.75. 525 pp. 

This book provides a ready source of 


basic engineering approaches related to 
digital techniques carefully organized 
for practical use. Logical functions and 
digiF.il storage, basic operations to be 
perfonned by a digihil computer, are 
discussed at length 

Van Nostiand’s Scientific Encyclo- 
pedia-published by D. Van Nostrand 
Co.. Inc-. 120 Alexander Street, Prince- 
ton, N, J. S50.00, l.SOO pp, 

This work covets the principles and 
practical applications of the great 
physical ami biological sciences, mathe- 
matics, engineering and medical tcch- 
iinlogv in a book both thumb-indexed 
and cross rc4ctcnced for convenience. 



. . . where Amny is highly 


prized and justly rewarded 

At GE’s Jet Engine Department, Cincinnati, the emphasis is on 
ability. Our unique use of small-unit work groups gives each man 
the opportunity to use his ability to the utmost in an atmosphere 
of individual professional respect. There's always room for advance- 
ment, based on your ability to accept challenges successfully. 

If you like this method of working, you’ll be interested to know 
that our activity is expanding, with military and commercial jet 
engine contracts through 1962. We have excellent opportunities for 
engineers of better-than-average ability with development engineer- 
ing experience in: 

NOZZLE AERODYNAMICS ENGINE CONTROL SYSTEMS RELIABILITY 

ROTATING COMPONENTS ELECTRONIC TEST INSTRUMENTATION 

MECHANICAL CONTROLS COMPONENTS 

These are "career” positions, starling at $7,000 to $12,000. More 
responsible positions are available if you qualify. Check your field, 
complete coupon, and mail entire ad to; 

Mark Elwood, Jet Engine Dept. AW-811 
General Electric Co., Cincinnati 15, Ohio 
If there is a position matching your specialized background Eind 
interests, you will be invited to visit us at our expense and talk with 
our Engineering Managers about your future with us. 

Name 

Address— — 

City Zone State Phoae 

Oegrees Codege Dale 

GENERAL A ELECTRIC 

JET ENGINE DEPT. '^^^C/NCNNAn 15, OHIO 


AVIATION WEEK, 
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This letter moved an engineer ahead 5 years 

T\vo years ago a man took 10 minutes to write this letter. Tbday he enjoys the 
responsibility and professional standing in the Autonetics Division of North 
American that might have taken 5 years to achieve elsewhere. 

COMPUTERS AT AUTONETICS-A FIELD OF OPPORTUNITY 
At Autonetics we have concentrated on developing original techniques 
in transistor circuitry, miniaturization, and quantity rrianufacture of 
precision components. For only with these new arts is it possible to 
create computers so small, rugged, reliable— yet so big in performance 
—that they can meet the demands of the space age or the increasingly 
complex problems of industry. 

Our engineers have designed and built both analog and digital com- 
puters— for inertial navigation, bomblng-navIgatlon, armament con- 
trol, flight control and data processing equipment. Out of this experi- 
ence, Autonetics built the first transistorized digital computer of true 
general purpose capacity. 

Today at Autonetics there’s a respected combination of scientists, 
engineers, and production men constantly forging ahead into vital new 
technologies. Every state of the art is represented, from preliminary 
conception right through manufacturing. Facilities are the finest— and 
It’s just a short jaunt to mountains, beaches or desert. 

You owe it to yourself to consider how far you can advance by 
entering this exceptionally promising field right now. Here are the 
opportunities: 

LOGICAL DESIGN • SMALL COMPUTER PROGRAMMING • SYSTEMS 
DESIGN, DEVELOPMENT AND TEST • TRANSISTOR CIRCUITRY • 

MAGNETIC MEMORY • SYSTEMS INTEGRATION • FIELD SERVICE 
ENGINEERING. 

Write your letter today. Please include a resume of your qualifications. 

Decide now to investigate your opportunities at Autonetics. Reply will be 
prompt, factual, confidential. 

Write B. H. Senning, Manager, Employment Services. 

9150 E. Imperial Highway, Downey, California 

Autonetics ^ 

NERVE CENTER OF THE NEW INDUSTRIAL ERA 
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WHO'S WHERE 


ENGINEER OPPORTUNITIES AT RAYTHEON 


(Continued from page 15) 

Changes 


North ! 


.iiiau, project manager for t1 
:man missile’s giiWancc at 


Calif. 

Ricbard P. Frazee. director-sales and sers- 
iee, and Harris D. Gilbert, manaser-con- 
Iracts. Reaction Molors Division of Thiolo! 
al Coip.. DenviT 


David E. Aldrich. 


rogtar 


• advanced large rocket d 


lack G, Anderson, dircctor-militarv rnar- 
keting, Hoffman Laboratories DivLsion. 
Ifolfman Electronics Cotp., Los .Angeles, 
Calif., and Tom C. Clark, marketing man. 
ager for the division’s recently established 
Electro-Mechanical Department. 

Frank Bobrick. chief engineer, U'clk In- 
dustries Corp., North Hollywood, Calif. 

R. L. Lot», resident representative in 
charge of all Thot-.Able Program opera- 
tions, Aeroiet-General’s reccntlr established 
field service office at Douglas .Aircraft Co.. 
Tulsa, Okla. 

Dwight W. Kaufniann. manager. Tita- 
nium and Vacuum Metals Product Division, 
Ctnciblc Steel Companv of .America, Pitts- 
burgh, Pa. 

Frank W. McCabe, special assistant to 
the manager. Beech .Aircraft Corp.'s Boulder 
Division. Boulder, Colo. Also; A. L- Clark, 
manager-engineering and sales. 

Rofcrt E. Keniclhoi. nianaecr-liitiirc 
product planning and development, Pcsco 
Products and \Voostcr Divisions, Borg- 
Wamer Cotp.. Bedford, Ohio. .Also: R. B. 
Harlan, Jr., general manager, and Allen T. 
Puder, operations manager, Pcsco Products 
newlv established AA^estern Branch. Los An- 
geles, Calif. 


n. N. I 


I. AVeis: 
ires and 
n B. Du > 




it'Labo 


Gordon f 

manager, Subsvstcms Division. Scrsomech- 
anisms, Inc., I'laivtliome, Calif. 

Michael Balog, managcr-mamifactiiring 
and engineering. Semiconductor Division, 
Svivania Electric Products, Inc.. New York, 
N\ Y, Also: Dr. Sumner Mayburg, chief 
engineer, and Theodore R. Bunnell, nian- 

|ohn F, Harrigan, nianager-Dayton, Ohio, 
area office, Grand Rapids DMsion, Lear, 
Inc., Grand Rapids, hlich. 

Vernon G. Edwards, special representa- 
tive-sales and service, Dallas Airmotive, Inc., 
Dallas, Tex- 

AVynian L. Henry, director of marketing. 
Beech .Aircraft Corp., AA’ichila, Kan. 

D. R. Schalfei. Eastern sales manager, 
and Charles H. F. Schuster, comptroller. 
Hydrodyiie Corp.. North Hollywood, Calif. 

)ohn L. Greei. district sales manager, 
Cessna Aircraft Co.. AVichita. Kan. 



Where is your future 
in Missile Engineering? 

It’s your move. Your exF>erience as a specialist in aeronautical 
design work qualifies you for good positions with a number 
of capable organizations. But somewhere is that special situ- 
ation that will lead to the rewarding future you want. 

Before you make your next move, you’ll want to take a long 
careful look at the leading companies in missiles and where 
they are heading. Your company list will include Raytheon 
—now prime contractor for the Army Hawk and Navy Spar- 
row III, with continually expanding development programs 
that need the talents of capable men in: 

STRUCTURES: Stress analysis • Structural design • Dynamic analy- 

AERODYNAMICS (Missile): Stability and Conlral • Air leads 
Performance 

WIND TUNNEL TESTING • AERODYNAMIC HEATING 
ROCKET ENGINEERING (Solid) 


For interview in Bedford, Mass., please Avrite, wire, or phone 
collect to CRestview 4-7100. Ask for R. W. McCarthy. 

RAYTHEON MANUFACTURING COMPANV 



Excellence in Electronics BEDFORD. MASS. 


AVIATION WEEK, 


II, 19SB 



EMPLOYMENT OPPORTUNITIES 


eiSPMYtP KAIEI UNBISPIATED 

iS'.‘TVSi-iS *■?•'*" I «7 m« IJJS; *' 


HELICOPTER 

field service representatives 
for electronics work 


Unusually interesting work Is involved in these jobs 
with the world's pioneer helicopter builder. You 
will travel to many places within the area of your 
permanently assigned base which could be almost 
anywhere on the globe. You will support our 
present field service men with your speciolized 
knowledge of automatic stabilization equipment, 
sonar-rodar, Doppler and other electronic equip- 
ment used on or by Sikorsky helicopters. 

To qualify for these interesting opportunities does 
not require on E.E. degree. However, you must be 
a qualified technician with a minimum of five years' 
experience. Though not essential, previous heli- 
copter experience is desirable. 

P/eose send complete resume to Mr. James L. PurField 

SIKORSKY AIRCRAFT 


EASTERN SALES-ENGINEER 


SALES ENGINEER 

REPRESENTATIVE 


WANTED 




Unllsr WII M .liter N» Y.rh Oil, Phll.BB. 

Sd.> Engln..r » ..II •ulicnolly •cw.d 


him ..«S r.l., 1 . thostm. .rtitut. ..ll.ht. .ro 

t„. Must ho.. B. 0..0 obllll, to ••11 iKh. 


.tlhnsh .III nr.ld. ««h..l»l .r,ln»r. 

•roll .'oMrliAo. Of’fomlliortty will hvd'oullo 


e.ll«>l ••••ru.lt,. 

■NllrobU but not mondotory. Giv._ mihpl.l. 


Write Horrv E. Seone. Vice PreiidenI, 

^ .... _ , 


THE BRISTOL COMPANY 

ii«w.e<h8t.,Lo.At.,cio.i7. cut. 




When Answering BOX NUMBERS . 



to expedite the handling of your correspon 

trihon" 

ie individual box 

number. Be sure to oddrass separate replies 

liil OULI 



mw... 

...raims 

FIELD ASSIGNMENTS 
HOME and ABROAD 

CHRYSLER 
MISSILE DIVISION 
located in Suburban 
DETROIT, MICHIGAN 

lition of 
personnel 
Seel 

cations. 

• MISSILE TRAINERS 

• INSTALLATION ENGINEERS 
> ENGINEERING INSTRUCTORS 

• MAINTENANCE ENGINEERS 

• MANUAL COOROINATORS 

Current openings include men- 
agement positions on the Field 
Engineering Staff in Detroit ami 

To Cjualify, applicants must pos- 
sess at least 2 years technical 
schooling, a solid engineering 
background in missiles, aii-craft. 
electronics, military equipment 
or related missile field engineer- 
ing activities and strictly mobile 


onaf opp 


CHRYSLER CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


/toyoumg\ 

SYSTEMS 

ENGINEERS 

(EE, ME, AE or Physics) 

2 to 7 Years “Out" 


D&D Positions Now Open 
with General Electric 
on Long-Range Ballistic 
Missile Systems 


Progressive design and devel- 
opment programs inihe field of 
inertial guidance and fire con- 
trol provide these luiw, long- 
term growth opportunities at 
General Electric's Ordnance 
Section. 

Write us if you feel you can 
make acreativc contribution to: 

• design and evaluation ol ballistic 
missile inertial systems 

• laberalory and field evaluation ol 
associated lire centre! systems 

• subsystem specificstions 

• systems testing at laboratory and 
(ield sites 

Salary commensurate with ex- 
perience. 

Location -Pittsfield, Mass., in 
the heart of the Berkshire sum- 
mer and winter recreation 


Send resume In eminence to: 
Mr. W. S. Fielding, Div. 68- WF. 

ORDNANCE SECTION 

MISSILE & ORDNANCE SYSTEMS DEPT. 


GENERAL^ELECTRIC 

L Pittsfield. Mass. 


/ 



Frank Plasha, Personnel Mgr., 

Division Headquarters 

AVCO MANUFACTURIN6 CORPORATION 
CROSLEY DIVISION 

ia» ARLINGTON STREET CINCINNATI tS, OHIO 


What is pi/f problem? 


Competent men for your staff? . . . employment? ... or 
are you looking for — or offering — a business opportunity 
of special interest to readers of this publication? You can 
get their attention — at small cost — through an advertise- 
ment in the Employment Section of AVIATION Week. 
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EMPLOYMENT OPPORTUNITIES 


FOR RATES 
OR INFORMATION 

About Clossjfjod Advortising 
Co,tad 

5L 'niQr...J4iU Offu. 

y^. 



RADAR-NAVIGATION 
lUjyi DEVELOPMENT 

Outstanding opportunities for highly developed specialists in the 






EMPlOYMENT OPPORTUNITIES 


ELECTR,ONIO 


A position 
tailored to 
fit the 


GENERAL*^ ELECTRIC 




CRYC 


jHsSS£i5H;:LHSi^ 


SEARCHLIGHT 



“Searchlight” 


Take Advantage Of It 


CLASSIFIED 


ADVERTISING 


Searchlight Section 

BUSINESS OPPORTUNITIES EOUIPMENT ■ USED or RESALE 


DISPIAYEO UT{i 



UNOISPIATED llAtEi 
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LETTERS 


Thermal Soaring 

As i confirmed reader of Aviatiok Week 
] have long wondered how something so 
fascinating as thermal soaring could be 
overlooked. Robert Stanfield’s article on 
Schsvcizci .Aircraft (AW July H. p. 98) 
merits the plaudits of the soaring pilot for 
getting us out of tire hated stick string and 
rag glider into soaring sailplanes. An open 
invitation is extended to Mr. Stanfield to 
trv out the Florida brand of thermal this 
fall. 

JoriN (. Randall 

Capt., E.A.L. 

Coral Cables, Fla. 

Goose Engine 

I'm afraid Aviation Week has pulled a 
bu-bu. In the picture on the Fairchild .Air- 
plane Division ''Goose'' Missile and aecom- 
panving information in vout June 2? issue 
(p. ‘27), it is stated that'the engine used is 
tne Fairchild J87. Actually, the engine in- 
stalled in the pictured aircraft is the Arm- 
strong Siddeley N'iptr ? turbojet which 
Curtiss-W right supplied Fairchild under a 
license agreement with .Armstrong Siddeley 
Motors Ltd. A number of Viper 5 enginra 
have been, and arc still being, used most 
successfnily in the development of the 
"Goose" Ivfissile. To the best of onr knowl- 
edge, the J83 has not as yet actuallv’ pow- 
ers one of these aircraft in flight. 

Knowing how vou pride yourself on facts. 
! thought you'd'Hke to be set straight so 

Ronald S. Gall 
Director of Public Relations 
Cnrtiss-Wright Corp. 
Woodridge. N. J. 

Courtesy by Mail 

On looking through your issue of May 
19. I was very interested to notice an adver- 
tisement by a well-knowit helicopter manu- 
facturer. in which one was invited to drop 
them a line, to which was .added "Prompt 

For some time it has been a source of 
amazement to me whv firms in the United 
States, and I do not mean only in the avia- 
tion industry, spend thousands of dollars 
individually on advertising and on public 
relations, vet when it comes to the one 
important item that really represents a com- 
pany ,ind their method or lack of method, 
as the case mav’ be, in dealing with this, 
namciv a firm's correspondence, so many 
can either ignore this altogether or take 
their own sweet time for the eventurd court- 
ety of an acknowledgment. 

1 Ivavc found this particularlv to be the 
case when seeking employment in aviation, 
as I have been just recently, and in this con- 
nection it is to be pointed out apart entirelv 
from anv matter of good will that mav be 
concerned, that the person who may be 
seeking employment today — well, who 
knows — tomorrow may be in purchasing or 
another position to do business with those 
shortsighted enough to ignore him previ- 

102 


Aviation Wt>ek tricornes the opinions 

leilers to the Editor. Aviation Week. 
330 tr. 42nd St., fVew Vorfc 36. A. Y. 
Try to keep letters umfer 500 tvords and 
give a genuine iderru'^ratfon. IFe stilt 
not print anonymous fetters. 6u< names 
of tenters svitt be ivithheid on request. 

In a country in Europe, in which I have 
been in the aviation business for some time, 
it is the usual practice that if a letter cannot 
be taken cate of right away for any of a 
number of reasons an immediate and 
courteous acknowledgment is immcdiatclv' 
sent out, which at least assures one that the 
business concerned is being taken cate of, 
and also makes for a feeling ol ^d wilt 
towards the firm concerned, or, as it is usu- 
allv put here, shows that "they arc on the 
ball." 

Sonic time ago 1 was liandling the sales 
of su’oscriptions, etc., for an aviation jour- 
nal. and in addition to an immediate ac- 
knowledgment ol all checks for subscrip- 
tions. etc., I sent a courteous letter thanking 
them for business. -At the same time, anv 
complaints, such as copies not received, etc., 
were immcdiatclv acknowledged, the matter 
invcsti|ated, and restitution made. The re- 
sult was that I not only did not lose a single 
subscriber, but sold further subscriptions to 
existing subscribers in addition to good will 
sales from them, and bter advertising sales 
to these same people. 

These are such simple points that it is 
incredible to me that they should be 
ignored, and how small is the cost compared 
to monev that is often wasted on other 

It is only necessary for me to add. as I 
guess thousands must have done before me, 
th.1t I consider Aviation Week to be first 
class in everv wav, and not onlv a hixiirv' of 
reading matter but an absolute necessity if 
one is to keep "ou fait" with world aviation 

Benno G. de Greeiav 
New York, N. Y. 


Control Problem 

Have just finished your issue of July 21, 
and find onec again a letter "Flying Going 
Blind?" (p. 102) expressing the principle of 
"sec and he seen" as the answer to mid-air 
collisions. 1 continue to wonder why you 
print such lettersl Hearing all sides of an 
issue is ceitainlv desirable. However, I 
hiimblv submit tliat anyone who ofiers in- 
creased cockpit visibility' as the answer is 
quite obviously completely ignorant of the 
problems involved in maneuvering high 
speed aircraft. (I don't recall any comment 
by pilots of such aircraft to the contrary; 
do vou?) 

I'lic frequent reiteration of tliis no doubt 
sincere hut erring point of view lends itself 
onlv to confusion. A'isibilitv is a desirable 
thing, and as an industry representative I 
have urged the Civil Aeronautics Board to 
require even more cockpit visibility again 
ana again; houever, for a variety of reasons. 
Increased cockpit visibility will unquestion- 
ahlv make the smallest contribution of any 


action taken to improve air safety as regards 
collisions. AA'e arc dealing with a problem of 
traffic control and nothii^ else. 

So please— use your fine reputation for 
integrity to clear the ait. Let us see the 
problem for what it is and work together to 

Such emotional concepts as the "rights" 
of this group or that simply do not fit into 
such importont (crucial) deliberations. 

Airline Captain 
New York. N, Y. 


From Ground Up 

111 reply to Mr. Morton's letter (.AW 
July 7, p. 110). I would certainly go along 
with the policy of aircraft filing IFR 
Right plans, but what about the thousands 
of civilian (private) aircraft and pilots who 
could not qualify for IFR flights? 

The possibility' of mid-air collisions is 

E iescnt iiom the ground up, and it is not 
mited to jet or high performance civil ait 

In my'btlCT (,AW June 2%. p. 94), my 
suggestions on paint and lights were in- 
tended as supplemental aids, not as a cure 
to the mid-air collision problem. 

LCDR L. W. Diets, USNR 
■Airborne Early Warning 
Squadron 11 

FPO, New York, N. Y. 


Collision Solution 

•‘What never? Well, hardly ever." 

In his letter "IFR Filing" (AW' July 7, 
p. 110) Copilot Morton wonders if facts 
(his) have bran considered: 

“1. There is no record of two aircraft 
having filed and flown IFR running into 
each other. 2, In each case of a mid.air 
collision one or both aircraft is/arc A'FR. 
thus making the accident possible.” 

If Mr. Morton will write to the CAB 
they might have a spare copy of .Aircraft 
Accident File #2427-42 released June 21, 
194V 

It olficiallv records a mid-air collision in 
the overcast. Both aircraft had filed, flown 
and complied with IFR flight plans. 

Mr. Morton has oflered a simple solu- 
tion for the mid-ait collision problem, 
backed up by his facts. The seemingly ob- 
vious solution is for everyone to file IFR 
(above this, that, or some other altitude — 
it's hard to pin down where the IFR should 
start). 

In the meantime other pilots wonder 
how long an overloaded traffic control sys 
tom can continue without another factual 
accident cropping up — to say nothing of 
the traffic that just doesn't get a chance to 
go Il'R because of delay's. 

It seems to me that the only real solution 
wall be an effcctiv'c anti-collision electronic 
v.'acnini dev ice in the cockpit. Until one is 
perfected pilots will have to keep looking 
out the window regardless of what kind of 
flight plan they may file. 

RoanT E. Thimble 
Washington, D. C. 
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Bendix* has long been a leader in supplying controls and fuel systems for all types 
of aircraft engines. Today, Bendix is proving to be a natural for new challenges 
in related missile fields — on ram jets, rockets, nuclear power, and other advanced 
propulsion systems. So, when it comes to controls, remember that Bendix has 
capabilicics — and will trav'cl — to help you solve your problems. •■«. i.i. «r. wr. 


BENDIX 'SSSfou SOUTH BEND, IND. 




Lycoming's T53: 860 horses ride the earth, sea, and sky. Compact and rugged, the T53 gas 

turbine engine packs a roaring 860 horsepower. Its versatility is amazing: not only does the T53 power 
aircraft, but it is adaptable to industrial and marine use as well. It Is a product of Avco’s Lycoming en- 


gineers who are shaping a new age of power for America. 

jAvca 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE, NEW YORK 17, N. Y. 


